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Many of tbe articles published in COMPUTI5T detail tbe removal of copy protectitm schemes 
from commercial disks or contain information on copy protcaion and backup methods in general. 
We also print bit copy parameters, tips for adventure games, advaiKed playing techniques (APT's) 
for arcade game fanatics and any other information which may be of use to the serious Apple user. 
COMPUTIST also contains a special CORE section which focuses on information not directly 
relaied to cogiy protection. Tof»cs may include, but ore not limited to: tutorials, hardwaiWsoftware 
product reviews and application and utility programs. 



What k A Softkey Anjrway? Softkey ii ■ tenii 
which we coined to describe a procedure thai lemoves, 
or u lewtt circumvenu, any copy protection on a 
particular disk. Once a softkey procedure has been 
perfooned, the resulting disk can usually be copied by 
Uk UK of Apple's COPy\ program (on the DOS 3.3 
Syitcm Master Diskl. 

ComniBiidg And Coolrob: In any iniclc appearing 
in COMPUTIST, comnuodx which a reader is required 

to perform are set apart from nomiil text by being 
iiidenled and bold. An example is: 

Follow this with the RETURN key. TIk RETURN key 
must be pressed at die aid of every nidi eomnand unless 
otherwise specified. 
(Zontiol charactera are iitdirMrd by being boxed. An 

exan^ile is: 

To complete this command, you muu flrtt type the 
number 6 and then place one fin^ on the CTRL key 
and one finger on (he P key. 

Requlremcats: Mmt of the piogranu and soAkeys 
which appear in COMPUTIST require one of llu Apple 
][ series of computers and at least on disk drive with DOS 
3.3. Occasionally, some [mignms and procedures have 
special requirentents. The prerequisites for deprotection 
techniques or programs will always be listed at die 
beginning ol the article under the "Requirements:" 
heading. 

Scrftware ReconimendatJoas: The following pro- 
grams (or similar ones) are strongly recomiiiendcd for 
readers who wish to obtain tbe most benefit from our 
articles: 

1) AppkscA Procram EtBtor sudi as Global Program 
Line Ediior (GPLE). 

2) Sector Editor such as DiskEdit, ZAP from Bag of 
Tricks or Tricky Dick from The CIA. 

3) Dtik Searth Uiytty such as The Inspectiv, The 
Tracer from The (HA or The CORE Disk Searcher. 

4) AaMmMer such as die S-C Assembler or Merlin/Big 
Mac. 

5) Bit Copy Pro y i i such u Copy H Plus, Lodumith 
or The Encode Data DupUcator 

6) Tact Edtlor capable of producing normal sequential 
text files such as Api^ewriler ][, Magic Window ){ 
or Screenwriter )|. 

You will alio find COPYA, FID and MUFFIN from 
the DOS 3.3 System Master Disk useful. 

Super lOB: This program has most iccenlly ^ipeared 
in COMPUTIST No. 22. Severe! softkey prociduies will 
rodte use of a Super lOB controller, a small program 
that must be keyed into the middle of Super lOB. Tbe 
controller changes Super lOB so that it can copy different 
disks. To get die latest version of this program, you may 
order COMPUTIST No. 22 as a back issue or order 
Program Library CHak No. 22. 

RESET Into The Monitor: Some softkey pro- 
cedures require that the user be able to enter the Axle's 
system monitor during the executioa of a copy protecled 
program. Check the following list to see what hardware 
you will need to obtain this ability. 

Apple ][ Plus - Apple lit - Apple compadbka: I) Place 
an Int^r BASIC ROM card in one of the Apple slots. 
2) Use a non-maskable interrupt (NMD card such as 
Replay or Wildcard. 

Apfric I Flna - Apfie csnpatiUes: 1) batall an FS IU3M 
with a modified RESET vector on tlw computer's 



mMhertKMrd aa detailed in die "Modified ROM's" irtick 
of CGMPimST No. 6 or die "Dual ROM's" article 
in COMPUTIST No, 19. 

Afflt lit • Apple //c: Install a modified CD ROM on 
the computer's motherboard. Clay Harrell's company 
(Cultiiv Edge Ent.; Box 43234 Ren Cen Station-HC: 
Detroit, MI 48243) sells a hardware device that will 
give you diis ability. Making diis modification to an 
Apple lie vnll vcHd its warranty but the increased ability 
to remove copy protection may justify K. 
Recotnmwidcd litovture: The Apple ]( Retemice 
Manual and DOS 3.3 manual are musts for any serious 
Apple user. Other heli^l books include: Bmfaih Apple 
DOS. Don Worth and Peter Leichm^-. Quality Software, 
$19.95; Asitmbly Language For The AppUjofl 
Programmer, Roy Meyers and C.W. Finley, Addison 
Wesley. S16.9J; and Whaii Where Jh 7k AppU, 
William Lubert, Micro Ink., $24.93. 
Keying In ApptesoA Programs: BASIC programs 
are printed in COMPUTIST in a formal that is designed 
to tninimiie errors for readers who key in diese programs. 
To undcrsUuid diis format, you must first understand die 
formatted LIST fiesmre of Applesoft. 

An illustration- If you strike these keys: 

!• lfOME:REMCUEAB SCHEEN 
a program will be stored in the computer's memory. 
Straitgely. this program will not have a LIST diat is 
exactly as you typed it. Instead, die LIST will look like 
diis: 

It HOME : REM CLEAR SCREEN 

pFOgruns don't usually LIST the same as they were 
keyed in because ApplcMift inserts spaces into a pn^iFam 
listing before and after every command word or 
mathematical operator. These spaces usually don't pose 
a problem except in line numbers which contain REM 
or DATA command words. The space inserted after diese 
command words can be misleading. For example, if you 
want a program to have a list like this: 

It DATA 67,45,54.52 
you wouM have lo omit ihc space directly after die DATA 
command word . If you were lo key in the space directly 
after the DATA counaod wotd , the LIST (^ die pn^ram 
would look like this; 

It DATA 67,4S,S4,S2 
This LIST is differesl from the LIST you wanted. The 
number of spaces you key after DATA and REM 
command words is very importaM. 

All of diis brings us to the COMPUTIST LISTing 
format. In a BASIC LISTing, dierc are two types of 
qaces: spaces lluu don't matter whedier diey are keyed 
or not and spaces that must be keyed. Spaces that must 
be k^ed in are printed as delta characters (*}. All otfier 
spMxs in a COMPUTIST BASIC listing are put there 
fbr easier reading and it doesn't matter whether you type 
them or not. 

There is one exception: If you want your checksums 
(See "Computing Checksums" section) to match up, you 
DBurnM k^ in aiiy spaces after a DATA command word 
unless they are marked by dctia characters. 
Ktyiin In HcxdumpB: Machine language fnograms 
are printed in COMPUTIST as both source code and 
bexdumps. Only one of these formau need be keyed in 
10 get a madiine language program. Hexdtunps are die 
shortest and easier format lo type in. 

To key inhcxdunups, you must firstenter die monitor: 

CALL -151 

Now key in the hexdump exactly as it appears in ihc 
magazine ignoriiig the four-digit checksum at die end 
ofeach line (a "S" and four digits). If you hear a beep. 



you will know diat you have typed something 
inmrreclly and inua retype Ihal line. 

When rinished, return lo BASIC with ■: 

EttJG 
Remember to BSAVE Ihe program with die oocrect 
filename, address and length parameters as given in 
the article. 

Keyliq In Source Code The soun^e code 
portion of a machine laitgu«ge program is provided 
only to beoerexplain die program's operation- If you 
wish to key il in, you will need an assembler. The 
S-C Assembler is used lo generate all source code 
printed in COMPUTIST. Widnut diis assembler, 
you will have to translate pieces of the source code 
into something your assembler will underitMid. A 
table of S-C AssenAler directives just fbr this putpoae 
was printed in COMPUTIST No. 17. To translate 
source code, you will need lo understand die 
directives of your assembler and convert the 
directives used in the source code lining to similar 
directives used by your assembler. 
Computing Cbeclcsuins Checksums are four 
digit hexadecimal numhers which veri^ whether or 
not you keyed a program exactly as il was printed 
in COMPUTIST. There aie two types of diedcsums: 
one created by die CHECKBIN program (for 
machine language programs) and the other created 
by dte CHECKSOFT program (fbr BA SIC 
piDgnms). Both programs appeared in COMPUTIST 
No. 1 and The Best of Hardcore Computing. An 
update to CHECKSOFT appeared in COMPUTIST 
No. 18. If tbe checksums these programs create on 
your computer match die checksums acoompanyiitg 
itK program in the magazine, tlien you keyed in the 
program correctly. If not, die program is incorrect 
at the line where the first checksum diffen. 

1) To compute CHECKSOFT checksums: 
LOAD Blmaair 
BRUNCHECKSOfT 

Get Ifae cbecktums with 

* 
And conea die Pribram where die dieckwtni di&i. 

2) To compute CHECKBIN checksums: 

CALL -ISl 
BLOADfUeMme 

Install CHECKBIN at an out of Ihe way ^ace 

BRUN CHECKBlN,AMMt 

Get the checksums by typing the starting address, 
a period aikl ei^ing address of the file foilowed by 

XMJOOlEI'Yl 

And correct the lines at which die checksunu differ. 



Coping with 
COMPUTIST 

Welcome to COMPUTIST, a pubUcatkM 
tlevoted to the serious user of Apple ][ and 
Apple ]( compatible computers. Our 
magazine contains information you are not 
lUtely to find in any of tbe other major 
Journals detlicated to the Apple market. 

Our etlitorlal policy is that we do NOT 
condotte software piracy, but we do bdicve 
that honest users are entitled to backup 
commercial disks they have purchased. In 
addition to the security of a backup ilidi, 
the removal of copy protection gives ^ user 
the option of modifying application 
programs to meet his or her needs. 

New reatlcrs arc advised to read this page 
carefully to avoid frustration when 
attempting lo follow a softkey or when 
entering the programs printed In this I 



reneiv your freedom 



Clieck your mailing label to see if you need to renew your subscription. And if you think you might forget when that fatal time arrives, renew 
right now. Just use the order blank below. 



if you're moving... 



Let us know right away or at least 30 days in advance so that you won't ntiss a single issue. Just write your new address below, and include your 
present address label. Issues missed due to non-receipt of this Change -of- Address may be aquired at the regular back-issue rates. 
Please remember, the Post Office does not forward third class mail unless requested. 




We are NOT 





but MTo're not fools, either. 

We're serious programmers and software users who just want to have backup copies of any software we own. 
COMPUTIST magazine shows us HOW TO MAKE BACKUPS OF COMMERCIAL SOFTWARE regardless of the maker's 
attempt to stop us from having legal copies. Don't let them stop you from protecting your own rights. 

Remove copy-protection from your valuable library of expensive software. The publisher of COMPUTIST has been showing subscribers how 
to unlock and modify commercial software for the past 4 years. Don't be one of the users abused by user-FIENDLY locked-up software. Subscribe. 

6 issue suBsa?ipnohj iwtes 

U S. S20 first class: S24 
Carrado. Mexico: SJ4 

Other Fore^n: S60 

SAMPLE COPY; 

U.S,: S4.75 Foreign $B.OO 

US tUPiCJS Orown on U.S bonk 

Ir Washington oOo 7.3% tcx. 

Send checl( or money order to: 

COMPUTIST 

PO Box 110846-T 

Tacoma. WA 96411 
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and C!lues 



COMPUTIST is looking for more adventure hints to any of the 
popular ad venture/ fantasy games sold for ihe Apple 11, 11 Plus, 
or //e. These will be used in our regular column, ADVENTURE 
TIPS. 



We prefer that these hints not be a dead giveaway to solutions of 
dilemmas presented by the particular game. Adventure tips should 
contain just enough information to nudge the stumped adventurer 
towards the answer. 



How & lAThere 



So, if you know how to open the jewel -encrusted egg, how to plug the hole on the rowboat, where to find the key to 
the treasure chest, or any other tidbits of information that may be helpful to your fellow traveler, please send this information 
on a 3 X 5 postcard to: 

COMPUTIST TIPS 

PO Box 110846 
Tacoma, WA 98411 

P.S. Please don't forget to include the name of the adventure game to which your hint pertains and the name of the manufacturer. 
The grateful sighs of all the readers you have helped shall be your just payment. Maybe your Charisma will go up. too! 



KNOW-DRIVE 

The smartest 128/512K card for the APPLE* 



TM 



Hjl^^^ p I , Increase desktop memory with Appleworks^^ for the ][+ of lie. 

IVIcrnOry expansion. VIslCJlc^. or MaglCalc^i^. etc. [Sonne programs require a preboot. 

expansion (4-KD) to KNOW-DRIVE SI2K. 



or Multlplan^A^ o! 
Optional piggy-back 



Disk Simulation: 
Exclusive Options: 



Featurrng - ][, ][ + . lie in6 Franklin'"^ compatible [Unsocketed He RAW requires 520 adaptor ) 
Any si'ot except //eAUX. Switcti selectable tiardware compatibility with IZ8K cards from Legend 
or Titan. 24 hour modem support Two year warranty. 

KNOW-DRIVE I28K-S199 KIVTOW-DRIVE 512K- J379 

PLAY-BACK - S69 BACK-to-BACK - S 59 4-KD - i 1 89 

T'Sde-riafSS <NOW DRIVE. ABCdDS. KNOW -DOS. PLAYBACK. BACK'to-BACK - ABACUS EnwrpfilfS. Inc I AppfFWWks. 
Apprt? - Applf Computer Inc / Frankl.-n - FrflnltNn Canpjrer Corporation / VrsiCalc - Visicofp / Malllplfln - Microsoft Corp 1 
MagKIalc Artsci Price ar>d specjlicatrons are lutrjtct tD cfrange without nt>tK;e Revisron D 



RAM WRITE PROTECT switch. Software included for KNOW-DOS ^^^ drive simulation of any 
Sf/Df /Vol. Plus fast ABCdoi™ Utilities include Fast disk-RAM-disk or disk-disk copy. 

PLAY-BACK™ captures protected program memory to normal disk BACK-to-BACK'^'^ 

adds the ability to have 3- 1 1 protected programs in RAM at once; toggle execution instantan- 
eously Interrupt rModffy/Save /Continue/ Restore at will 
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(I've heard thai some people suspect that 
there's a rumor that such an artifact does not 
yet exist. ..VAPORWEAR...y 

If you hke my idea, then PLEASE order the 
CLASSIC Hardcore Computist DiskBusters T- 
shirt (simply known as CLASSIC T-shirt) 



1 ) Fill out the order form below using the Pen 
and then insert the order form with appropriate 
$S$ or acceptable substitutes into the envelope, 
and then pen-in the address onto the envelope, 
and then attach the stamp and that's it. 
Enjoy! 



Requirements 

some $SS 

postage stamp 

Envelope 

Pen or compatible v^ord proeessof 

scissors (optional) 

Now that HARDCORE has changed its name 
to plain old "computist'. I've been assigned the 
regrettabi)' redundant responsibility of changing 
all the Diskbusters T-shirts Instead, using my 
own imaginary initiative, I've come up with a 
reasonable facsimile of an original idea .. 

"Why not," 1 asked myself, "call all the 
old Diskbusters T-shirl something catchj 
like; Hardcore Classic?" 

"Woh!" I answered myself, "Then we 
could sell people the NEW computLst T-shirts 
this siimmert''' 



I warn the classic: so rush me _„ ItiHal) Classic DISKBUSTERS T-SHIRTS in the siics inijiciilcd 

IkIiiw I liave enclosed $9 W (plus las and .^hippingl for each shirt. 

.-^DIIJ MENS; Small Medium Large Xtra large 



Name_ 



Address. 



_ID*i. 



City 

Country 



_State_ 



_Zip_ 



Phone 



Exp. 



Signature. 



_CP29 



Send cheek or money order to: Bullshirt; PO Box 110816-T; Taeoma. WA 9S411. 
Washington orders add 7.8^ sales tax. Foreign orders add 20% shipping and handling. 
US fiinds drawn on US bank. 





prasantf 



URDER 

BY THE DOZEN. 

Bu BrainBank 

^^ « ISeS CBS Softy*r» 

progrw » 1963 BrtirtB»nk Jnc 





Tkit mMitk 'i cortr: 

A stst ^tften ustd by Rsy Darrah when Btia tesiing hit 

Anutmlar program 

AUdnH li advMMio kiqiMM M COUn/nST. AcMnMng 
DtfMftment, PO Box 110818, Tacomt. WA 08411. Man 
mwiuBcriptt or raquMli tor UMHr't Qukm K> COMPUnST. PO 
Box 1tOa4»K, Taoom, WA 98411. 

Rativn pcnUB* muil acocmfiany at RunuacripM. drawings, 
phoM*, dWd, or Mpn * *wy art to b* ratumad. UnaoUcitad 
manuKTipti wM ba latumad onV M adaquna lalum p~*-ot ta 

Enlira contanta copyiighit 198B by SofWay Publlahlng. All 
rtgMi raaaivad. Copytng dona lor othar than patadnal or Mamal 
» (without aiqiraas wrtltan paimMon from Iha pubUaha<) 



m IHUHIMK], 

ttaadtorWaMN 



protfucti ad^wUavd ki Iha r 

by tha aulhon in not naeaaaarty Itwaa til COIiVirnST 
magailna oi SoflKay PubMahlng. 

A(ipla uaually ratara to iha Appla ][ or J Plua Comptmr, and 
k a tradamark of Appte Computara. Inc. 

SUa8CRIPTIONS: Ratsa<(arBIMuai9cUA*S0,UJ^1al 
Ctaaat24. Cansoi a Mexica S34. Fo>aignt80. Oliael injiitriaa 
lo: COMmniT. Sufatcrlpllon Dspaitmvnt, fO toi 
110S4A-I. Tacoma. WA 9(411. Plaan includa addraaa late) 
iMih oxraspondantM. 

DOMESTIC OCAUSfl RATCS: Cal (KM) 4744TS0 far mor« 
Inlormatton. 

cm 4 vnaka tor chan9B (rf 
torn 3S7S aupp)y your rwr> 



Changa Of Addnia: Plaaaa a« 
addraaa to laka anacl. On poatal 
addraaa and your meet racanl addi 
10 nofl-fecaipt of change at i 
raqular back laatja r^a. 
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10 Tlurashold ' " 

fry Denny Colt 

12 Checkers vZ.l 

by James E. Wallace i . • . . 

14 Microtype: The ivonderful world of paws 

by D. E. Pelzfr 

1 5 COMPress* General A Organic Chemistrir Series 

by Michael A. Coffey ■■.■" i ' •• i^''. ^ . | -it r 

27 Uptoivn Trivia ., - - . 

by Phil Patiengale 



Murder by the Dozen 

by Randy Bamirez 
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feature 

20 Customizing the Monitor by Adding 65C02 
Disassembly 

With this modification to the F8 ROM, you can now use the monitor to view disassembly 
listings for the new 65C02 CPU. by Earl Taylor 



core 

16 TheJInt 



tor 



With this program you can animate (move about tbe hi-res icreai) up to eight shapes that 
you have created using the Archon editor ycKi extracted from your otigiital Archon disic 
using the article in COMPUTIST No. 28. fry Ray Darrah 
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4 Input 

6 Most Wanted List 
9 Bugs 

28 Adventure Tips 

7 Readers' Softhey St Cfopy Exchange 

Windham's Windham's Classics fry Allan J. Migdal. Avant-Garde's Batter Up fry Phil 
Patiengale, Timeworks' Evelyti Wood's Dynamic Reader fry GUn Tatum, Addison-Wesley's 
Jenny of the Prairie by Phil Pattengale, American Educational 's Learn About Sounds 
In Reading by Phil Patengale, Epyx's Winter Games fry Trevor Churchill 



Please address letters to: 

COMPUTIST 

Editorial Department 

PO Box 110846-K 

Tacoma, WA 98411 



Include your name, address and 
phone number. 

Correspondence appearing in the 
INPUT section may be edited for 
clarity and space requirements. In 
addition, because of the great 
number of letters that we receive and 
the small size of our staff, a response 
to each letter is not guaranteed. 

Our technical staff is available for 
phone calls between 1:30 pm and 
4:30 pm (PST) on Tuesdays and 
Thursdays only. 



Space Adventure Backup 

I've been a subscriber for a long lime and 
enjoy your mpgazinc ver>' much. 

I've owned 'Space Adventure" by Sierra 
Software for several years now and have never 
proj;ressed ver>* far wiih it, as I have no backup 
to use and loathe using original disks. My 
original disk even came without a reinforced 
hub ring! 

Anyway, using Copy II Plus v5.5 and iwo 
blank disks, I've been able to back it up. Now 
my original disk is safely stored away. 

Step by Step 

1) Boot the original "Space Adventure" disk, 
I) Press "P ' to enter dormant copy mode. 

3) Use one blank disk to create dormant copy 
as instructed. 

4) Boot Copy U Plu.s v5,5. 

5) Select manual bit copy using default values 
except answer yes to synchronize tracks, 

6j Copy original "Space Adventure" disk. 
Errors 5 and 6 are okay. 

7) Using original disk again, re-boot and press 

"P" again. 

8) Remove original disk and put away in a safe 
place. Replace with copied disk. 



9} Select item #3 to activate dormant disk 
previously created. 

10) The domiant disk becomes active and works 
as if it were the original. 

I don't know why this works but it docs! 
Richard Ferri 
Jamestown. NY 



Wizardry APT Extended 

This follow-up APT to the one for Wizardry 
on creating a "Super Bishop" will give you an 
even greater bishop. If you are unfortunate 
enough not to have Wizmakcr, then here is what 
to do. After you have created a bishop, 
identified if 9 and brought him up to the highest 
level, head into the maze. Once in the maze 
move around until ynu have an encounter, then 
cast either Haman, or Mahaman (this will dock 
you I level and some experience points), after 
this go back to camp and identify ^9. You will 
now have another 200,000,000 experience 
points and your bishop can make level 400 or 
so. Then change class and you will have a super 
Fighter. Samurai. Lord or whatever you please. 
Do this 5 more times and your party will be 
more or less unbeatable! 

As well, if any readers have figured out how 
to unjam the hatch that Eddie has jammed, then 
please send in an adventure tip for Hitchhiker's 
Guide to the Galaxy. 

Rob Muscoby 
Calgary, AB Canada 



Mass Storage / Apple Gripes 

I have an old program from Datamost called 
County Fair. It is an old arcade shooting gallery 
type game. I have never been able to copy or 
deproteei this game. Do you or any of your 
readers know how'' 

The new 3 5 inch drive from Apple says that 
it only support.s ProDos and Pascal 1,3. Well 
Apple stepped in "it" again. ProDOS 
compatibility was expected. Hadn't heard of 
any Pascal newer than 1.2. What about CPM.' 
I also had hoped lo do some things like put the 
Print Shop, the Print Shop Companion, and all 
the graphics libraries all on one disk. 

How about a patch to add to CPM to allow 
us to use Wordstar and it's many companion 
programs on the 3.5 inch format. I realize that 
with the catalog limitations on DOS 3.3 most 
would not want to use DOS 3.3 on the 3.5 inch 
disk, but there might tie occasions where it 



would be nice. For instance storing Visicalc 
files on the 3.5 inch disk would be very helpful. 

Surely someone on your staff or one of your 
talented readers can help fill the gap left by 
Apple. 

Apple has released and will continue to 
release some great stuff, but they always seem 
to fall just short of the "best" they could have 
done. Like a 3.5 inch disk that works with many 
operating systems instead of only two. How 
about a color MAC? 

If Apple wants to be "number one", Apple 
will have to start putting out "number one" 
products. Not "number three's" that after two 
years the user groups "fix" or "add to" to the 
make number one products, 

Doyle Hoover 
Amarillo, TX 

Mr. Hoover: (+V at COMPUTIST reco^iiizi-' 
rhe move toward mass storage in the Apple area 
of personal romptiling. In the future, Uf intend 
to concentrate more on softkeys that will break 
a program no far thai it can be uploaded lo hard 
disk. 

A third part\ company it he name eludes me) 
ii (offering an upgrade for your Mac to add color 
graphics. J7i/.5 is e.ractly what you are saying 
about people ' 'fi.^ing ' ' Apple 's products a few 
years after their release. But then again, even 
a color Mac cannot possibly compete with the 
Amiga from Commodore. 



Modlfled ROMs on the //e 

Your answer to .Mr. Keen. Jr., 
COMPUTIST No. 26, page 5 is right as far as 
it goes, but wrong in concept. 1 have 
incorporated all of Mr. Taylors enhancements, 
plus a few of my own including the ability to 
disassemble all of the 65C02 Opcodes, and for 
a Mini- Assembler to assemble all the 65C02 
Mnemonics, The answer to this is using the 
language card area, or using an integer firm 
card in a slot. This solves all the problems of 
implementing the dandy enhancements using the 
monitor, regarding //e's, but still leaves the 
problem of reset to the monitor. 1 have also used 
the integer card to use six 2732's. with one half 
using the enhanced F8 ROM with integer 
BASIC and above enhancements, and the other 
half with 3,3 DOS image for recovery of DOS. 
Following procedures will solve a couple other 
problems using either the original I'/e. or the 
Enhanced He. 

The following when accomplished will allow 
the following: 



1) Ud -Reset will re- boot without blasting 
two A0's into each page of memory, 
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[2) t-TH -Res«i will wait for another keypress: 
I A. Space Bar will go to the monitor from any 
condition, 

B. Any other key will RUN die built in 
diagnostics routine. f 

I 

j Instructions for Patch i 

to CD ROM (Unenhanced Version) 

1) From Applesoft //e Call -151. 

2) Make a patch at S300. ' 
} 3M:SDt7Ct 1 

3)M0G 

4) 1000:00 N ie01<l000.10FFM 

5) 1100<C100.DFFFM 

6) Enter the following code: 

1242:» tD AD 61 C* 10 
1248:18 A9 00 8D F4 03 4C 64 
1250:C2 2C 00 C0 10 FB AD 00 
1258:C0 C9 A0 F« 03 4C 01 C4 
1260:4C W FT FF 

Disassembles as follows: 



■WWP^""^ 



Disassembles as follows: 



ill f.c 



1242- 


30 0D 


BUI $1251 


1244- 


AD61 C0 


LOA tca6i 


1247- 


10 IB 


BPL $1264 


1249- 


A3 00 


LDA ma 


124B- 


SDF4 03 


STA $03F4 


i24E- 


4C64C2 


JNP$C264 


1251- 


2C00C0 


BIT$C«0« 


1254- 


10 FB 


BPL (1251 


1256- 


AD 00 OS 


LDA $C000 


1259- 


WA0 


CNP HM 


12SB- 


F0 03 


BEQ 11260 


I2SD- 


4C01 C4 


JMP $C401 


1260- 


4C69FF 


JBP JFF69 


1263- 


FF 


?7? 



^ Save this new code 

BSA^ PATCHO) CD OUCINAL ROM jUIMJiZM 

8) The patched area is SC242.S6263. This 
image may now be burned into a 2764 EPROM. 

Instructions for maldng patch 
to CD ROM (Enhanced Version.) 

1) Except for entering the following code, the 
steps are the same as before. Enter the 
following code after completing step 5 fronj 
above: 

• 12B£:I«02 

I 12C0:80 0C AD 61 C0 tt IB A9 

I 12C8:00 8D F4 03 80 14 2C 00 

12D0:C0 10 FB AD 00 C0 C9 A0 
! 12D8:F9 03 4C 00 C6 4C 69 FF 
I I2E0:FF FF 



12BE- 


10 12 


wiHid 


12Cfl- 


80 00 


BRA $12C£ 


12C2- 


W61 C0 


LDA $C061 


12C5- 


10 IB 


BPL $12E2 


12C7- 


A9 00 


LOAIS00 


12C9- 


8DF4 03 


STA Sfl3F4 


12CC- 


80 14 


BRA SI2E2 


12CE- 


2C0flC0 


BIT $C000 


12D1- 


10 FS 


BPl I12CE 


1203- 


AO00C0 


LOA tC000 


1206- 


C9A0 


CIIP#$A0 


1208- 


F0 03 


BEQ $1200 


12DA- 


FC00C6 


JMP $C60« 


120D- 


4C69FF 


JHP «FF69 


12E0- 


FF , , 


in .... 


12£1- 


FF 


m 



2} Save this new code 
BSAVE PATCHED CD KM ENHANaD,A»M,Lf2M 

3) Patched area is $C2BE.$C2EI. This image 
may iww be burned into a 2764 EPROM. 



^I»f' *7i}1''^'* 



Donald Russell 
Faribault. MN 



Senior PROM Rhapsodies 

I have subscribed to a multitude of magazines 
before, but I have never felt the need to write 
a letter until now. There is a piece of hardware 
available for the crackist that is so good and so 
reasonably priced that I feel all of your readers 
should know about it. This is the new Senior 
Prom for the //e and //c, which has been 
recently advertised in your magazine. This 
device is particularly important for the owner 
of a //c who has really been left out in the cold 
as far as many of the more common cracking 
techniques are concerned. I installed mine in 
10 minutes, and I can now enter the monitor 
at will, move and save sections of memory, use 
NMI capabilities to save resident memory, and 
much more including a ROM resident sector 
editor that is available inunediately upon power- 
on. This deceptively simjrie-looking device 
costs cmly $79.95 (Cutting Edge Enterprises, 
317-743-4041) and comes with over 100 pages 
of documentation and cracking tutorials which 
are alone almost worth the price. I really cannot 
say enough in praise of this device. 

By the way. all of the recent Mindscape 
releases (The Mist and so on, at least 4 or 5 
programs) can be cracked very easily: 

1) Boot System Master ; 

2) CALL -131 ^ 
3)fi942:l8 ■' ' 



4) RUN COPYA and copy th£ (Hsk (or you cm 
use the disk copier in the Senior Prom widi the 
checksum turned off!) 

5) Use a sector editor to transfer track sector 
from any normal Pascal disk (I used Pascal 
vl . 1) to track sector of the disk you just 
copied. 

The program will now run and be copyable 
with any normal disk copier. 

Joel B. Brenner. MD 
Portland. OR 



An Input Bug 

I just received COMPUTIST No. 24 and ms 
pleased to find my letter to you concerning 
protection. Evidently Ihou^ I neglected to mail 
you the second page of my letter the first time. 
Following, please And the complete letter. 

First let me say that this is the only Apfde 
computer magazine worth buying that I k!»w 
of! Keep up the good work. 

Now, by using the 40 track init method by 
Yin H. Pun (Input by R. Boreiko, 
COMPimST No. 21, page 5) and a slighdy 
modified VTOC mover by Rohn Smith 
(COMPUTIST No.21 , p^ges 23 and 26) I have 
a copy protection method liul makes a disk that 
ix>ne of my bit copiers can touch. 

Here are the steps: 

1) Boot Dot 3.3 or equal disk. 

2) Type FP to clear memory. 

3) Type POKE 44725.160 

4) Type POKE 46063.40 

5) Type POKE 48894.4« 

7) Insert disk and type INIT HELLO 

8) Put all desired progrwrns on disk 

9) Insen disk with VTOC n»ver on it «id 
BLOAD it 

10) Enter monitor and type: 

0325:27 
033B:27 
0345:27 
3D0G 

11) Insen 40 track disk and type CALL 769 

12) Sector edit track 01 sector 09 

13) Change address $01 from SI I to $27 
You now have a disk that bit copiers cannot 

copy. 

To move files from a normal disk to your 
protected disk do this: 
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1) Boot Dormal disk 

2) LOAD Of BLOAD program 
3} Type POKE 44033.40 

4} SAVE or BSAVE to protected disk. 

Change to a POKE 44933. 17 to reverse this. 

If someone knows how to modify RD or 
COPYA to copy this whole disk, please let me 
know. 

Thanks again for a great magazine 

_ Wayne Watkins 

qt> • *l Ridgcland, MS 



RESET Confusion 



I have a question on th£ "Reset into 
Monitor" nKxIification you write about on page 
2 of COMPUTIST No. 22. Could you please 
ex|dain this in more detail. Are the instructions 
you are referring to for the Apple //c the ones 
listed in the ad on the back cover of issue 
number 22 under "Don Lancaster releases by 
Synergetics called "Absolute Reset (//c. new 
//e) for $19.50. If I purchase these instructions 
is the procedure difficult to do? Also ] am aware 
that the modification voids the warranty which 
is already up in my case but do you know how 
it will affect my $100.00 "Apple care service 
contract" in any way? 

Lasdy. I would like to know what a 
"Modified F8 ROM capable of saving pages 
$0-$7" is listed in COMPUTIST No. 22 in 
"Softkey for Lode Runner" page 1 1 . 1 really 
want to learn how to crack this disk. Is this the 
same as what I described above, i.e., the 
modification of getting into the monitor via the 
reset key? 

I appreciate any help you could give me in 
this area. Thanks for your time and help 
concern iitg this matter. 

■j^yj -^ Joseph -Mariette 
* ' ' Riverside, CA 

Mr. Mariette: The Don Lancaster method 
mentioned In the front of COMPUTiST is 
somewhat difficult to perform if you do not have 
an EPROM burner card. I don 't ifunk such a 
device exists for the lie. In this case, you will 
have to send a disk containg the code created 
by Don Lancaster 's disk to someone who can 
bum EPROMs. 

Even if you perform the Don Lancaster 
method, you will not have the ability to save 
pages $00 - $07 of memory as required by the 
Lode Runner article. For this ability, you will 
need to use the ROM modifications appearing 
COMPUTIST No. 6 or No. 19. However, 
neither of these modifications will work on the 



Ift. 

For dtese and other reasons, we have 
changed the paragraph on the inside frora cover 
to mention the Senior PROM rather than Don 
Lancaster s method. 



Fifteen F-15*s 

This may smind corny to you but today was 
pretty exciting for me as two (!) COMPUTIST 
issues arrived-Numbers 23 and 24. I'd been 
watting impatiently for their arrival assuming 
that some "good" projects awaited me in their 
pages and [ wasn't to be disappointed. Ttiey are 
both fme issues. 

About F-IS (your phone must be ringing off 
the hook by now, but, in case some folks are 
ba^fiil about telling you. ,1 will) • Mtcroprose 
must have found out that they had a real wiruter 
in F~15 and decided to change the protection- 
at least twice. My copy of F- 15 has a completely 
different protection scheme than the one Larry 
Jasonowitz had! But, his article was nicely 
written and infomiative. 

My first hint at the different protection 
schemes was when I saw three sets of 
parameters listed on the July 1985 Parameter 
Disk for COPY H Plus 5.0. And I found out 
for sure when I tried Larry's controller-Super 
lOB 1 .5 bombed when it tried to read track $22 
on the original F-15 disk since it wasn't 
formatted. 

One thing your readers will probably have 
to know-once they copy or deprotect later 
versions of F-15 is that entry codes are required 
to run the gante once it boots up. The program 
will ask for a code based on a random number 
it will generate from to 15. The required 
responses are: 



Program: 


You: 


PfOgraii: 


You 





G 








E 






2 


A 






3 


■ 






4 


C 






5 









6 


F 






7 


E- 







Also, this game is quite complex and would 
be quite difficult trying to run without reading 
the manual-and it, too, is quite complicated. But 
the game has great entertainment value and 
that's what it's all about. 

Bring on more COMPUTIST! Please? 

Ken BuriKll 
Saudi Arabia 



Most 



Waeted 

List 

Need help 

backing- up a particularly 

stubborn program? 

Send us lh« name of the program and its 
roanufacturar and we'll add It to our Moil 
Wanted Ust, a column (updated each issue) 
whkrh helps to keep COMPUTTST reader! 
informed oj the pro-ams for which sohkeyt 
arc MOST ncaded. Send your requests to: 

COMPUTIST 

Wanted List 

PO Box 110846-K 

Tacoma, WA 98411 

If you know how to deprotect 
unlock, or modify 
any of the programs below, 
let us know. You'll be helping your fellow 
COMPI/nST teadeis and earning MONEY 
at the same time. Send the information to 
us In article form on a DOS 3.3 diskette. 

Mmiw Ctk Apple Compuler 

Apple BuiliiMS Graphics Appte Compuier 

Pocltiry Sunbursi Communiciiting 

Jane Arlcumics 

VbUtioMl MicitiM> z. 

LHSmbvct Microlib 

Catalyst Quark. Inc. 

Gutenburj Jr. It Sr. Micromalion LTD 

Print natter Primcioft Corp. 

Zardax Contpuicr Sotulkma 

The Handlers Silicon Vullcy Systems 

The Apple's Core: VttU 1-3 The f>niA3iior 

Foa BuDck Uniconi 

Willy Byte ... E>«ti Tiek 

Trivia Fever Profeuionai Sofkwaie Inc 

> Terrapbi Lofo Vl.M Terrapin Softvfue 

TbeBoKKmCeniputerDkl Sorimraugh Synons 

Cooan DiUioft 

Cyclold Sirius Sofhvire 

>' Crisis Maantaln Synergistic Softwiie 

^ Adventnre MicriMoft 

Olympic DecalhkM MicnMirfl 

Crarutiin Manor Sierra On-Line 

.Snaggle Broderbund 

Robot Wm Mutt 

ABM Muve 

Mychcss II Daumon 

E-Z Learner Silicon Valley Systems 



I 



Story Tree SchoUstic 
AfenI U.S.A. Scbolanic 
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Align J. Migdal's Softkey for ... 



The Windham 
Classics 



Alice in Wonderland 

Treasure /stand 

iVizard of Oz 

Requirements; 

A few blank disks 
Pronto DOS or 

a sector editor COMPUTIST No. 27 
FID or equivalent 
A way to reset or NMI into the monitor 

I had a problem with getting a reliable backup 
of several Windham Classics so I decided to 
take a closer look. The disks, although not 
standard DOS. appeared to have standard 
prologues and epilogues. I decided to try and 
use Super lOB 1.5 and its RWTS swap routine 
(COMPUTIST No. 22). By stopping the boot 
process just after tracks % and 1 are read, the 
RWTS routine can be saved. I used my 
Wildcard and a Trackstar to halt the loading 
after these tracks were read in, I then moved 
the RWTS to $ 1 900 so it could be saved and 
used with Super [OB. 

The whole disk needs to be copied because 
some program data is on track 2, which is 
normally used by DOS. However, the new copy 
will be CATALOGable and any single file can 
be accessed. If one uses Copy ][ Plus or similar 
to look at a map of the disk, the problem of 
copying the files to a normal disl; becomes 
apparent. The adventures can. however, be run 
by typing BRUN STARTUP after booting a 
normal DOS. 

In order to make a bootable version, one must 
copy the files to a disk with extra room on it. 
Pronto-DOS initializes disks with room set aside 
on track 2 (it's a bh smaller); or you can use 
the method outlined in Eric Ondler's softkey 
for Microzines (COMPUTIST No. 27, pg. 14, 
steps 1-4). You may wish to elimimate the last 
four sector edits in that case. 

Anyway, here's the softkey... 

1) Boot your Classic disk and break into the 
monitor after DOS is read in (the first couple 
of tracks). Listening to the drive can help, 

2) Move the protected RWTS to a place safe 
from the boot. 

19e9<B8e«.BFFFM 



3) Boot a slave disk and save the RWTS 
somewhere. 

BSAVE CLASSIC.RWTS,A$19««,L$8W 

4) Load in Super lOB i .5 and install the swap 
controller, making sure that the name of the 
RWTS is changed, and that tracks $0-$22 (0-34) 
will be copied. 

5) Copy the disk with Super tOB. 

6) Initialize a disk with extra room as described 
above, with the name "HELLO". Then 
DELETE HELLO. 

7) Type in the following to put a new HELLO 
program on the disk. 

NEW 

1* PRINT CHR$(4)"BRUN STARTUP" 

SAVE HELLO 

8) Use FID to copy all the files from the Super 
lOB copy of your Classic onto your newly 
initialized disk. 

9) Copy all other sides of your Classic with 
COPYA or equivalent. 



Phil Pattengale's softkey for... 



Dave WinfieWs 
Batter Up! 



Good luck! 



i 



Avant-Garde Publishing 

P.O. Bo.x 30160 

Eugene, OR 97403 

Requirements: 

COPYA 

A sector editor 

Two blank disk sides 

When looking at this disk, I saw that it had 
a basic prompt as it booted up. This told me 
that it used some sort of modified DOS. Well, 
after a little investigation, I found that they 
really only changed a part of the DOS data 
epilogue. Since this is just a one byte change, 
from DE AA EB to DD AA EB, I first tried 
a simple COPYA copy with DOS's error 
checking killed (B942;18). Bui upon booting 
that copy, it had some of the graphics messed 
up, so I decided to do it with a little more 
accuracy. 
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I initialized two disks, and then loaded 
COPYA. Next, I told DOS that the data 
epilogue was diffierent (matching Batter Up!'s). 
Cofiying the disks now and initializing them 
(from COPYA) now would put the protected 
DOS on our new copy, but that would get us 
nowhere. So, we just use pre -formatted disks, 
and tell COPYA not to reinitialize them. And 
we've changed DOS itself so it can read the 
disks without any problem! 

The only thing left to do is kill DOS's error 
checking on the disk in order to clean up any 
slightly loose ends (changes that don't prevent 
us from copying it the way we did, but won't 
let it boot). In order lo get the CATALOG to 
work, we must also rfiange a byte on the VTOC 
(Volume Table Of Contents) that they changed. 
This simply tells DOS that the catalt^ sectors 
Stan on Track $11. 

1) Initialize 2 sides of a disk. 

Z) RUN COTYA from your system tnasier disk. 

3) After COPYA is loaded, hit ^^ . 

4) Make the fbllowiiig line changes in COPYA: 



DELTf 

227 FT - 



1 



11-^ 



5) Then make the following change to DOS; 

CALL -151 ^ 

B935:DD " ' 

3MG 

6) Use COPYA to copy both sides of Baiter Up. 

7) After you've made copies of both sides, boot 
up your favorite sector editor and make these 
changes to the front side, then make the second 
change to the back side of the copy. 

Track Sector Byte# From To 



I 

111 



I3S 100 WE 
Ml 100 til 



That's it! Enjoy! 



Gtew Tatum's softkeyfar.. 
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Evelyn Wood's 
Dynamic Reader 



TImewoHa, inc. 



Requirements: 

DOS 3.3 

A copy program 

Four blank disks 

A way into the monitor 



Evelyn Wood's Dynamic Reader is a three 
disk series designed to iiKrease reading speed 
and comprehension. It is veiy challenging on 
high speeds. I have tried to copy the program 
with the usual arsenal of copy programs, and 
the copies do not bow, but they will run if the 
original is booted first. It ^^lears that their DOS 
is tricky to copy. 

Here is a simple way to get around that. 

1) INIT a disk with DOS 3.3 and no HELLO 
program. Label it as "BVDOS Boot Disk" (or 

something). 

INrrHELLO '• ••'" "■''' 

DELETE HELLO "t ' "^ 

2) Boot Dynamic Reader side A, Press OQ 
or Reset when the Applesoft prompt appears. 
If we try to CATALOG or LIST or anything 
now, the "ERROR #15" message appears. 
Now reset into the monitor. AS6EG gives a 
valid catalog of this disk, so we must have sonM 
form of DOS here. 

3) Move the RWTS of this DOS to a safe place. 

48M<BSM.BFFFM -. 

4) Insert your disk from step 1 (labeled 
"EVDOS BOOT") and boot it. 

C6MG 

5) Save the RWTS onto the disk. 
BSAVE EVDO$.A$48M,L$8M 

Return to BASIC with I BP and type in this 
short program. 

la PRINT CHfiJ (* ) -BLMO* EVW)S,A(4fl0B" 

20 At > -B«0e<4e00 IFFFH* N*^ D9C6G" 

30FOR A - 1 TOUEK (At ) : POKE SIU A , ASC ( mot 
(At ,A,I) )+128 ;ICXT 

40 POKE 72 ,fl : CALL - 144 

50HOIE : PRIHT'lNSEHT'OYNAMlCREAOerOISK' 
SIDE' -A-* NOW' : PRIffT : PRINT "PRESS* 
SPACE* BAR* WHEN' RE«)y" ; : GET At : PRINT 

60 IF At <> CHRI (32 ) THEN SB • ^--^l , 

70PRINTCHRt(4) "HUN* HELLO" 

7) Save the program as HELLO. 
SAVE HELLO 

8) Now make a copy of Dynamic Reader sides 
A, B and C with whatever bit copy program 
you have. Or, if you use COPYA, modify DOS 
to ignore the errors it will find by typing the 
following before running COPYA: 

CALL-I51 
B925:18 M 
8968:18 M 



BE48:18 ] 

3D»G 

These disks will work just like the original 
as lo<)g as you boot your "EVDOS Boot" disk 
first. 



." " I! M, 



i^tf Pattengaie's sofUcey for., 
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Jenny of the Prairie 



Addison-Wesley Pid>lishing Coi' * 
Jacob Way " '^ '^ Q' 
Reading, MA e8{67 "^ ■ ' 



Requirements: 

A blank disk 
A 48K stave disk 
Super lOB 1 .5 



■V (LI'S/*- \4 



Jenny of the Prairie is an animated adventure 
game designed to be played by young girls. The 
plot has it that Jenny, a young giri who was with 
a wagon train across the west, has waitdered 
from the group, and must provide for herself 
over tfic winter. She gathers food, and builds 
a shelter. It is not an eitiensive adventure, but 
is suitable for younger children. 

The only protection appears to be a modified 
RWTS. While the game is running, there isn't 
even a trap against pressing Reset. You can 
even hold OCI down during the boot and stop 
the Hello prtigram before it starts. Once you're 
in cotMrol, just ctqxure the RWTS and use Siqier 
lOB's swap controller. A new DOS and you're 
ready lo go. 

1) Boot the original disk and press Reset after 
the title page appears. 

2) Enter the monitor and move the protected 
RWTS down to mentory safe from the boot. 



CALL -151 
19M<B8M.BFfTM 






3) Boot a 48K stave disk with little or no 
HELLO program. 

4) Save the protected RWTS to a disk with 
Super lOB on it. „., .„,<,,,,^,, - 

BSAVE RWTSJENNY.A$19M,L$8M 

5) Initialize a blank disk with the name 
"HELLO". , , . 

INIT HELLO ' "" •? 

i) Put the Swap Controller below into Super 
lOB. 
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7) Use Super lOB to copy tracks $3-$22 onto 
the disk you just initialized. Don't let Super lOB 
do the formatting. Finished! 



controller 

1000REI*JENNV OF PfiAIRIE CONTROLLER 
1010TK=3;LT.35:ST«i5:LS.15;CO=.lffi:FAST 

= 1 
1020 GOSUB 360 : G06UB 490 : GOSUB E10 
1030 G(SUB 3(0 : GOSUB 490 : GOSUB 610 : I F PEEK 

(TRK ) » LT THEN 1050 
10MTK. PEEK (TRK ) :ST.PSK (SCT ) : fiOTO 1020 
li»HOHE : PRINT "COPYOOfff- : END 
10010 PRIKT CHRt (4 ) "BLOAD^ 

RirTS. JENNY, A$1900' 



■i 



Phil PtUtengale's softkey for.,t 



Learn About Sounds 
In Reading 



American Educational Computer, Inc. 
RMiuirenMilts: ,^,1 ^^j. 

FID ^j. . i'.l:'^ 

4 blank disk sides , .„ .„( ]• 

This is a fine educational program for 
children (rcconunended for grades K-3). 
Although it is protected, it is also very easy to 
deprotect. When this disk boots, there is a 
BASIC {Hompt (}) displayed. This means the 
program is using some sort of modified DOS. 
Well, in this case it was not too modified. In 
fact, if you boot a normal disk, defeat DOS's 
error checking and type CATALOG, the disk 
catalogs! This is the best kind! 

Now, all we iKcd to do b simply FID the 
files off the four disks (0 {h^ formatted disks! 
Here is how to do it in cookbook fashion: 

1) INITialize 4 disk*, or 2 double-sided ones, 
with die name HELLO (preferably a fast DOS). 

2) Kill OOS's error choking: 

CALL-lSl ' 

B942:18 

ED 

3) BRUN RD (from your DOS 3.3 System 
Master), and copy all files from each disk to 
its corresponding blank. 



Trevor Churchill 's softkey for. 




fyyx. Inc. 

1943 Kiel Ct. 

Sunnyvale. CA 9408? 

Requirements: 

64K Apple ][ and up 

Two disks or one double sided disk 

COPYA 

A sector editor 

The amount of disk access in this sequel to 
Summer Gaines prompted me to nuke a 
backup. My nibble copiers found it impossible 
lo copy track so I set out to deprotect it. Using 
C.I. A. I found that it changed the end of address 
and data marks to DE FF. so I defeated the DOS 
error checking routine and copied it with 
COPYA. This produced a oc^ that kept 
rebooting after reading track 0. 1 knew that to 
reboot a disk there usually is a J MP to $C6I90 
which I found on track 0, sector S. I then 
changed this to a JMP $FFS9 to put tne in the 
monitor instead of re-booting. After I was in 
the monitor I found that it was a part of a routine 
at $BB00. 1 then used the CORE Disk Searcher 
to search the disk fix a JSR SBBflO (S2000 BE). 
I found it on Track 0, Sector 1 , bytes $B, SC, 
and $D. Changing these to NOPs (SEA) 
produced a d^HFOiected copy! 

Cookbook Instructions 

1) Get into the monitor. 
CALL -151 

2) Defeat DOS's error checking. 

ffiM2;18 

5) RUN COPYA and copy both sides of the 
disk. 



BRllNFID 

Thai's all there is to do! 



■i 



4) Sector edit track 0, sector 
nibble count. 


1 to eliminate the 


Track Sector Byte 


From To 


1 SB 
I SC 
f 1 SD 


$20 SEA 
$00 SEA 

see SEA 


3) Let The Gomes Begin! 


» 




COMPUnST No. 24: 

Soflkey for Alphabet Zoo; 

The last line of the controller for this 
program was printed incorrectly. It should 
read as follows: 

62010 DATA 222 ,171 .237 .170 ,170 ,213 
,171 ,170 ,213 .235 

COMPUTIST No. 26: 

Softkey for Gessler Spanish Software: 

The Super lOB controller shown in the 
article (pg. 27) should be replaced with the 
following controller. 

1000 REU GESSLER CONTROLLBt 

1010TK = 4;LT«35:ST.15;LS<.15:CD=WR 

:FAST.l 
1020 GOSUB 490 : GOSUB 270 
1030 POKE 47405 , 24 : POKE 47406 , 96 : POt^ 

47497 .24 : POKE 47498 ,96 
1040 GOSUB 610 :TUTK:TK = PEEK (TRK) : 

RESTORE : GOSUB 310 :TK<T1 
1050GO^B490 : GO^B230 : RESTORE : GOSUB 

310 
1060 POKE 4740S ,208 ; POI^ 47406 , 19 : POKE 

47497 ,208: POKE 47498, 185 
I070GOSUB610 : IFPEEK (TRK) -LTTHEN 1090 
1080 TK- PEEK (TDK) :ST-PEEK(SCT) :GOF0 

1020 
1090 HOKE : PRINT •COPYOONE* ; B©--^'*^-'^ 
5000 DATA 1' CHANGES, 17,0 ,1 .17 

controller checksums 



000 ' $3S6B 1060 - S2E89 

010 - S2744 1070 - S«0F 

020 - $e7EB I2m - SDA02 

030 - $8288 1090 - $35F0 

040 - SE6E8 5000 - S0EAC 

050 - $8864 



Deprotecting More Sttekybears: 

The commands in step 14 of this article 
should read: 

3«:2» E3 « 4C D9 »3 
B7EB:M tt ss 
B7F0:W 60 M M 92 
3«ftG 

COMPUTIST No. 27: 

War With the Daleks: 
ExpkM-ii^ Artlfkial Inteltegence 

Due to circumstances beyond our 
control, the following BASIC line was 
omitted from page 28. 

2550 DATA 13, 14 ,25 ,3 .4 ,25 .-136 ,4 ,24 
,25 ,-13.147.25,-4,224,25.-13 
,14 ,215 .-146 ,147 ,15 ,-24 ,15 
,-136,137,-13.4.-24,225.-24.23 
,-225 ,-36 ,47 ,-4 ,-36 ,15 ,-13 .98 
,-36,47,-47,58.-36,24,26,-13 
.47 .-47 .15 .-36 ,4 ,-24 ,-5B 
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On-Une Systems 



Requirements: 

At least 48K 

A blank disk 

Sector editor (optional) 

Super lOB 1.5 

The 1 3 sector RWTS (DOS 3.2) in a binary file 

Threshold is Sierra On-Line's answer to all 
those "zip along the bottom and hiasi the 
aliens" type games. The object is to destroy 
four waves of superbly animated cosmic scum 
and make it to the Moihership before the fuel 
runs out. After docking with Mother, the ship 
is refueled, and the cosmos is Filled with four 
more waves of new .scum. Care has lo be taken 
when attacking, because if too many shots are 
fired, the laser overheats. If the action gets too 
hot and heavy, the .ship is allowed one time 
warp which slows down the nasties for a few 
seconds. 



The game is a nice piece of programming, 
but as a game it needs a liiile fine tuning. To 
do that, the protection need.', to be removed. 

Breaking In 

I got out my trusty nibble editor and started 
to examine the disk. It seemed to be laid out 
in a standard 3,2 format except for track 1 
which was filled widi SFFs. That told nic that 
[ was working with a nonstandard boot 
(3.3/3.2), and a nibble count. [ wanted to get 
rid of my problems one at a time, so I copied 
the disk using Copy ][ Plus, without the nibble 
counted track 1. TTiat way 1 could work on 
removing the count without worrying about 
screwing up something else. I booted the copy 
and listened to ii. After a few seconds 1 heard 
the disk arm slide over to track 1 and do its 
count. When it failed, the screen filled with 
inverse "@''s and the computer hung up. 

So I rebooted the disk. This time when I 
heard the slide, I pressed Reset to enter the 
monitor to look for the count code. I found it 
at $9606, I tried the easy way to remove a nibble 
count. 1 put a RTS at the start of the routine 
and wrote it back to the disk. CRASH!!! 

The easy way never works for me! I 
examined the routine and found that mixed in 
the middle of the count was some code that was 
necessary for the program's mental health. It 
would have to be allowed to do the count. 

Since I couldn't go in the front door, I tried 
to sneak in the back door. I found the end of 



the nibble count, and made it loop around to 
the part of the code that was used if the count 
was okay. Scratch one nibble count. 

The next problem was to convert the 3.2 
formal of the disk to a 3.3 format. I u.sed the 
Super lOB swap controller on it, and tried to 
boot the disk. The computer hung. I boot code 
traced the original disk to find the problem. I 
found that it read in some code that in turn 
would read in a 13 sector controller, that in mm 
read in the DOS 3.2 second stage boot. The rest 
of the prograiTi was loaded by the second stage. 
To get around this ixld boot, 1 simply wrote a 
normal 3.3 track onto my copy, then wrote 
the Threshold 2nd stage boot controller (Track 
0, Sector I ) on top of it. I booted die disk again, 
and it worked like a charm. The disk was 
cracked. 

THE SOFTKEY 

To sec all this great theory in action follow 
these 2 steps, 

1) 1N!T a blank disk with DOS 3.3. 

2) Install the lOB controller at the end into 
Super iOB 1 .5 (have DOS 3.2's RWTS ready) 
and use it to copy Threshold to the initialized 
disk. Answer "No" to the formal opiion. 

You may want to exit the room because it 
makes a lot of noise on track S14. 

This controller includes a couple of patches 
to Super IOB 1 ,5 to make the fast copy routine 
and sector editor work with 13 sector disks. 
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You may wish to make a note of them. 



The Fix 

Now that the disk was cracked, I could make 
some improvements to Threshold. TKe firsi 
thing I wanted to add was a joystick mode. 
Although it supports paddles and the keyboard. 
Threshold loses it with a joystick. To enter the 
warp, a player has to take his/her/its hand off 
the joystick and press the space bar. This 
usually result-s in (a) the player dying becau.'se 
he let go of the joystick in the middle of a battle 
(Dummy!), or (b) the space bar being slapped 
through the bottom of the computer. 

To save yourself the aggravation and 
damage, make the following sector edits. 
Change track SIC, sector SOC, .starling at byte 
$CA, from SC9 A0 Ffl 67 C9 C7 FCI 34 to S2C 
62 CO 30 66 EA EA EA and track SID, sector 
$01 , byte $5C from $CB to $00. To enter the 
warp, press button 2 on the joystick. Hold it 
down to pause the game. Note: This takes out 
the keyboard m(.xlc. 

Th^e other changes will work in any mode. 

To give yourself an infinite number of time 
warps change track $1C, sector $02, byte SB A, 
from $0E to $00. 

To change the rate at which the laser heats 
up change track $iD, sector $00, byie $22, 
from $06 to any number from $01 to $30. A 
value of $01 being no heat, $30 being a bonfire. 

And lastly, to prevent the game from 
resetting you back to the first board at the end 
of a game, change track $1D, sector $01, bytes 




HOT FUEI 



[iiimni] 



$34 to $36, from $8D F5 65 to $EA EA EA, 
Wiih this change in place you will now be reset 
to the first board after the last mothership 
docking you reached, (i.e. If you were on board 
3. you would be reset to board 1 . If you were 
on board 8, you would be reset to board 5.) 

You should have a much belter lime playing 
this improved version of Threshold, You may 
even make it to the famous last board! 



controller 



HOT FUEi 



340 POKE 9984 + (Al - Tl ) * DOS * 256 + ABS 
(FAST * (DOS - 1 ) - A2 ) * 256 + A3 ,A4 
: NEXT : RETURW 

610 PR# : IN# : POKE 860 JB ; POKE 861 ,LT ; 

POKE 862 ,LS : POKE 900 ,DOS- 1 
1000 REM THRESHOLD CONTROLLER 
1010TK = 2:LT = 35:ST=12 :LS = 12 ;CD = WR :FAST 

= 1 
1020 DOS =13 :MB = 130 : POKE 775 ,95 
1030 GOSUB 350 : GOSUB 490 ; GOSUB 610 
1040 I F PEEK (TRK ) > 32 AND IK < 33 THEN 11 = TK 

:TK = 32 ; GOSUB 310 :TK = T1 
1050 GOSUB 350 : GOSUB 490 : GOSUB 610 
1060 TK = PEEK (TRK) :ST = PEEK (SCT ) ; IFTK< 

> LI THEN 1030 
1 ?0 TK = : ST = 1 : GOSUB 360 : GOSUB 490 : GOSUB 

100 
1080 GOSUB 360 : GOSUB 490 : GOSUB 100 
1090 HOME ; PRINT "COPVDONE" : END 
1100 DATA 2* CHANGES, 32 ,0,8,131 ,32,0 ,9,195 
10010PRINTCHR$(4); "BLOAD'RffTS. 13,AS1900" 



controller checksums 



340 - SA295 

610 - SEDC0 

1000 - SBDA7 

1010 - S3E12 

1020 - $CBD9 

1030 - $5A95 

1040 - S3D16 



050 - JA25A 

050 - IA036 

070 - $4340 

080 - SD200 

090 - $27F8 

100 - SE00F 

0010 - S60D6 
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Checkers v2.1 
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by James E. Wallace 



lids?' Odesta 

3186 Doolittle Drive 
Nonhbrook, IL 690G2 
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Requirements: 

Apple ][ Plus or equivalent 

A blank initialized disk I" "'" 

A slave disk .. " ;;> 

A sector editor 

Super lOB 1.2 or 1.5 

Checkers is an excellent (but old) game that 
will provide entertainnnent for both the beginner 
and die experienced player. The package 
contains many features, including sixteen levels 
of skill from which to select and a very detailed 
manual. Th« disk was going to be handled by 
many high school students so a backup was 
essential. 

Although I used a modified EPROM as 
presented in earlier issues of COMPUTIST 
(Nos. 6, 9, 16 and 22) to break into the 
program, many of you are not at liberty to 
modify, for instance, the school's or library's 
computer which you are using. I, therefore, 
included in the sofckey procedure a jump to the 
nwnitor after several pages of the boot process 
have been loaded into the computer. 

Protection for Checkers begins with the 
address field headers alternating between DS 
AA 96 and D4 AA 96 for each physical sector 
on a track. Beginning with sector 0, this causes 
all even sectors to be $DS while all odd sectors 
are $D4. NOTE: I am referring to physical 
sectors - not logical sectors. 

In addition to address field header changes, 
the epilog has been changed from the standard 
E>OS 3.3 DE AA EB to EF AA EB on all 
sectors. The protection covered thus fer. of 
course, is easily handled by Super lOB using 
the Checkers Controller at the end of this 



article. Unfortunately, the copy Super lOB 
provides will not be quite ready for immediate 
use. We obviously have to modify the boot code 
to make it happy with its new DOS 3.3 sector 
format. More easily said than done. 
Surprisingly, however, we will not have to 
change the code at all to make it look for $D5's 
all the tinie and not $D4's. 

If you were to boot trace the program through 
the second stage of boot <or if you have a tow 
tolerance for sufTering, simply read and 
disassemble track sector E from the original 
disk), you will find the following portion of the 
third stage boot pnxxss at $091 A: 



91A- 
91C- 
91F- 
922- 

925- 
926- 
928- 
92B- 

92E- 
92F- 



LDY 
LDX 
EOR 
STA 
I NX 
BNE 
INC 
INC 

DEY 
BNE 



mi 

S082B 

mm, I 

S05«,X 

$09 IF 
$8921 
$0924 



$09 IF 



Fetch decoding seed 
Decode next byte 
Store in text page 

Continue till X=0 
Change pages to read 

end write from 

(self-altering code) 
Keep going until no 

pages are left 



93E- M $07eF ;Go load the game. 

This third stage of Checkers' boot process 
loads a portion of the primary text page (pages 
$05, $86, and $07) with the code that will 
actually load the game. The use of text page 
1 is, of course, a form of program protection 
as the data stored there is normally lost during 
a reset. In order for us to have access to this 
code for nnodification, we need to instruct Super 
lOB to edit our copy as it is created so that it 
will load the final stage to pages $75 through 
$77 instead of the volatile text pages $05 
through $07. And. as I promised those with no 
special reset capability, instead of JuMPing to 
$078F from $»93E to continue, the Super lOB 
editor will put in a JuMP to the monitor. 

After running the Super lOB copy and 
stopping the drive, you'll find there are two 
sections of code which merit attention. First is 
that which looks for the address field header. 
It looks like this: • • - 



:fiead a byte ^..'^ 



; Shi ft the byte riglit 
■^t^% no« WA? .rjf 
;No, try again ' r^jsr 
;Yes. read next by tt^^ 



7541- LDX 

7543- LOA $C0SC,X 

7546- BPL J7543 

7546- STA $01 ;Stora it in $01 

754A- NOP 

7546- NOP ji,,,:..-, 

754C- LSR 

754D- EOR mk 

754F- BNE $7543 

7551- LDA $C08C,X 

7554- BNE $7551 

7556- CUP #$AA ;ls it (AA? r.T 

... and so on . . . 

The LSR at $7540 is an instruction to shift 
the data in the accumulator to the right by one 
bit, introducifig a zero on the left and taking 
away the bit on the right. Whedier die computer 
reads a $D5 or a $D4 docs not matter after an 
LSR has been performed on the byte - the 
results will always be $6A. Perhaps a picture 
here is worth a thousand words: 

$D4 shifted right becomes $6A 

11010100 01101010 (carry = 0) 

$D5 shifted right becomes $6A 

11010101 01101010 (carry = 1) 

Clever, no? So we need not change anything 
here; to read $D5 all the time is perfectly 
acceptable to the existing code. Also pay 
attention to line $7548 which stores whichever 
byte is read ($D5 or SEW) in location $01. 

The other section of code to examine begins 
at $7745: 

7745- JSR $7541 ;Read address field 



7748- 


BCS 


$7745 


Retry on error {C»l) 


774A- 


LDA 


$2E 




774C- 


STA 


$00 




774E- 


CHP 


$0F 




7750- 


BNE 


$7740 




7752- 


LDX 


$20 


Get sector * we want 


7754- 


TXA 




Nova ft to accum. 


7755- 


EOR 


$01 


Exclusive-OR it 
with byte at $01. 


7757- 


AND 


#$01 


AND the results 
with the number $1. 


7759- 


BEQ 


$7745 


tf result = 0. bad 
read: go try again. 


v., Otherwise continui 


>.'.■. 
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Location $2D contains the number of the 
physical sector about to be read. Line $7753 
Exclusive*OR's the sector number with the byte 
stored at location Ml (SD5 or SD4. 
remember?). The result is then ANDed with the 
number $01 . A fmal answer of says an error 
has (jccurrcd: a I says all's well. Here is an 
example for those of you who would realty like 
to understand the process. Remembering that 
even numbered sectors begin with SD5. look 
at what happens when Checkers reads, say, 
even numbered sector 8: 

Sector tea - 80W lew 
. Header is SOS - 1191 0101 



Results of EOR'ing 
M» trith $11 



1101 1101 
0H0iHl 



Final results ■ 0000 0001 
j^- -. (No Error) 

However, if the sector header were $04: 

Sector S08 - 0000 1000 

Header is SH - 1101 0100 

Results of EOfi'lng i= 1101 1100 

AND with lei - 0000 0001 ,, 



Final results > 0000 
(Error) 



Of course, all of the address fteid headers on 
our copy will be $D3; so, to avoid errors, we 
need to ensure a final result of 1 even when an 
odd sector is about to be read. We do this by 
simply changing the opcode at $7755 from $45 
CEOR $ad<Jr) to $49 (EOR ttbyte). Now the line 
will say EOR the number $01 - not the value 
stored at location $01. 

Now that we understand the boot process, 
we' re ready to modify it, right? Not quite .I'll 
cover very briefly the last problem encountered. 
During the loading of the text page with the 
code for the fmal boot, an Exclusive-OR is 
performed on each encoded byte as it is copied 
into the text page. The value is left in the 
accumulator as a seed for the next Exclusive- 
OR. Thus, if we were to attempt to modify a 
single byte of raw data in this portion of the 
code, we would alter every byte that follows 
our modified one. 

But, not to fret. There is an alternative to 
having to "fix" two and a half pages of raw 
data just so we can change a few bytes. 
Remember, when we run our initial softkey 
copy, it will load the "converted" final stage 
data to pages $75 through $77. What we will 
do is nKxIify this code as desired and use a 
sector editor to write these sectors back to the 
disk in its converted form. Then change tite 
secottd stage of boot to have it simply load these 
sectors to pages $05 through $07 with no 
Exclusive OR'ing. 

Making the copy 

1) Type in the Checkers Controller listed at the 
end of this article. This controller will copy 
tracks 0-7 to normal DOS 3.3 format and edit 
the disk to jump into the monitor. 



2) Install the ccmtroller into Super lOB 1 .2 and 
copy the disk. 

3) When the copy is complete, place it in the 
drive and boot it. It will only read from track 
as it loads a portion of the boot code into pages 
$75 through $77, ending with a JuMP to the 
Apple monitor. Stop the drive by entering 

C0E8 - 

4) While still in the nwntKH', make Hk following 
changes to the code: 

7581 :M 

758A:M " 

75Fl:e« 
75FB:e« Afl M 

7755:49 ^■.:^.. .-.i • 

775A:H 

The above changes modify Checkers' final 
boot stage so that it will successfiilly read the 
new DOS 3.3 format. 

5) Remove your Super lOB copy from the drive 
and boot a slave disk with 

C6MG 

The remainder of this procedure is critically 
depettdent upon the code that has been written 
to pages $75 through $77 not being disturbed 
by whichever sector editor you may use. You 
will also need to know what portion of memory 
your sector editor uses as a buffer to store the 
sector data it reads in. DislcEdlt from 
COMPUTIST will not disturb pages $75'$77 
and uses page $09 ($09OO-$O9FF) as its buffer. 
(CIA's Tricky Dick, by Golden Delicious 
Software, can also be used: its buffer is page 
$2E.) This procedure is based on the use of 
DiskEdit. If your editor has different 
requirements, alter the given addresses 
accordingly. 

6) Remove the slave disk and place the disk 
containing DiskEdit in the drive and 

RUN DISKEDIT 

7) Remove the disk with DISKEDIT and again 
put in your Super lOB copy of Checkers, Read 
track sector E and exit DiskEdit with "X'. 

8) Enter the monitor. 
CALL -151 

9) Move the decoded data from $7541 -75FF to 
replace the coded data in the disk sector (at 
$900- in DiskEdit). 

t941<754L75FFM 

10) Now make the following changes which will 

restore ( 1) the instruction to load pages $05-$O7 
instead of $75- $77, but without EOR'ing, and 
(2) the jump to load the game instead of our 
jump to the monitor: 

9IF:BD 
924:05 
93F!8F 07 

11) Return to BASIC and resume DiskEdit. 
RUN 



12) Write the sector back to track sector E 
of your Super lOB copy of Checkers. 

13) Exit DiskEdit, call the monitor, and move 
the following data: 

CALL '151 
9M<76««.7tiFFM 

14) No changes are required here so return to 
BASIC and resume DISKEDIT. 



OS 

RUN 



,^>iSff 



15) Write this page to track sector D. 

16) Exit DiskEdit, call the monitor, aitd move 
the last data: 

CALL-ISl 

9ft<770i.T7rFM 

17) Again, no changes; return to BASIC and 
resume DiskEdit. 



RUN 



,'■• 



18) Write this page to track sector C. 

Ytxi should now have a soflkeyed version of 
Checkers. 



controller 

leei REM CHECKERS CONTROLLER • ''■'■•■P. 

ieiflTK.0:ST-0:LT = 07 :CO-lflR 
1020 Tl > TK : GOSUB 490 : POKE 47426 ,24 
1030G(Slffi43e: IF{ST-15)OR(ST>0ANOST< 

S) mN POKE 47445 ,21Z 
1040 GOSUB 100 :ST-ST + 1 : POKE 47445 ,213 : IF 

ST < DOS THEN 1030 
1050 IF ^T>£N 1070 

1060 ST •> :TK - TK f 1 : IF TK <: LT THEM 1030 
1070 QOSm 230 : GOSUB 310 : GOSUB 490 :TK . Tl 

:ST.0 
1080 GOSUB 430: GOSUB 100: ST- ST + 1 : IFST< 

DOS THEN 1080 
1090ST-0:TK-TK+1: IFBFo0ANOTK<LTTHEN 

1080 
nee IFTK<LTTHEH102e 
1110 HOiE: PRIKT*COPy*COIIPLETE" : EHO 
5000 DATA 5* CHANGES 
5010 DATA 0,0 ,203 ,89 

5029 DATA ,0 ,205 ,255 " ' ' ' '" 

5030DATA0 ,14.36,117 
5040 DATA 0,14 ,63 ,89 
5056 DATA ,14 ,64 ,255 ■. «^'/ 



controller checksums 



1000 - $3566 

• 1010 - t63E6 

4 1020 - saof2 

1030 - $0515 

1040 - $49A3 

1050 - $E227 

.. 1060 - $C72A 

1070 - SSB2D 

1080 - $4127 



1090 - S973D 

1100 - $a63E ^ 

1110 - SAAES 

5000 - $C4A4 ^:^- 

5010 - $63CE :; 

5020 - S19D9 

5030 - $0CC8 

S040 - $0657 

5050 - $7BA3 ,, 
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Microtype: 
The ivonderful ivorld of Paivs 



by D. E. Pelzer 



Souik-We.'itern PuhUxhing Co. 
510! Madison Road 
Cmcinnmi. OH 45227 



Requirements: 

Apple ][ Plus or equivalent 
Microtype disk #1 and HI 
Super rOB 1.5 
2 blank disks 

Microtype is a typing tutor program that uses 
graphics, games and pictures to help improve 
touch typing skills. It is intended for use in the 
classrootn environment, but works well for 
individual study. Apple ][ Plus machines need 
a shift-key modification or a Videx Enhancer 
][ keyboard. The program does not allow 
incorrect responses during the early learning 
pha.ses, which 1 liked in comparison with the 
other typing programs. 

Of course, the program is protected. Letting 
the kids use the original was scary at best. The 
program couldn't be copied with Copy ][ Plus, 
Locksmith, or EDD. The publishers may be 
using some kind of bit insertion that won't allow 
reliable copies to be inade. 

During boot-up the Applesoft prompt appears 
on screen, hinting that a swap controller might 
work here. Locksmith Fast Copy shows that 
only tracks 3-22 are protected. After copying 
the disk with the swap controller 1 found that 
the program would not work with normal DOS. 
After some snooping in the protected DOS I 
found a JuMP call at $B944 that used a different 
read address field routine. The program does 
not come back to tracks 0-2 after loading in the 
modified DOS, so 1 made the program just skip 
over the altered read routine and keep running 
with their protected DOS. There are some 
routines in their DOS we need, so we wdl keep 
their DOS, but make a change so it will only 
read normal DOS formatted sectors. 

Step by Step 

1) Boot up your original disk and halt the 
program after the prompt appears on screen. 
Hit reset quickly ?> to 4 times until the drive 



stops and you gel a prompt. 

2) Enter the monitor and be sure that the 3 bytes 
at $B944 read 4C 02 BF (JMP $BF02). 

CALL- 151 
B944L 

If they don't match up, reboot and try again. 

3) Move Microtype 's RWTS to memory safe 
from the coming boot. 

19fte<B8fle.BFFFM 

4) Boot a slave disk with no Hello program and 
save the RWTS on a disk with Super lOB on it. 

C60eG 
BSAVERWTS.MICR0TVPE.A$19ee,LS{iefl 

5) Install ihe Microtype controller on this page 
into Super lOB and use it to copy both 
Microtype disks. Don't forget to write protect! 

The controller will copy tracks 0-2 using 
normal DOS. then use the Swap routine to copy 
the rest of the disk. Super lOB makes these 
sector edits to let Microtype read the normal 
format. 

Track Sector Byte Froni To 

%m %m %H S02 $4E 

$00 S08 SF9 SBF $B9 



e-ss-on 



: u 1 i ' 



controller 



1000 REM MICROTYPE COMTROLLER 

1010TK = :LT = 3 :ST=15 ;LS = I5 :CD = WR :FAST 

= 1 
1020 GOSUa 490 . GOSUB510 : GOSL)B310 : GOSUB490 

: GOSUB5I0 
1030 TK = 3 :LT = 35 
1040 GOSUB 350 : GOSUB 490 GOSUB 610 
1050 60SUB 360 : GOSUB 490 ; GOSUB 610 : IF PEEK 

(TRK ) = LT THEN 1070 
1 050 TK = PEEK (TRK ) : ST = PEEK { SCT ) : GOTO 1 040 
1070 HOME : PRINT "COPY" DONE" ; END 
5000 DATA 2' CHANGES 
5010 DATA ,8 ,244 ,78 
5020 DATA ,8 ,249 ,185 
10010 PRINT CHRS (4 ) "BLOAD' 

RrrS. MICROTYPE. AS 1900" 



controller checksums 



1000 - $356B 

1010 - $FF63 

1020 - SE4AF 

1030 - ilACE 

1040 - $8082 

1050 - $B914 



1060 - SEAEl 

1070 - $92EA 

5000 - i3B3D 

5010 - S4F3D 

5020 - S24CA 

10010 - S014A 



i. 



K L 



V P E: 



^^^iiliiiiiii^ 



f ff j jj d dd k kk s ss 1 11 



f ff J J J 



dd k kk s 



1 11 



r' III I.J t y p e d 11 id ci r d s a rn i n u t e 



Etrike RETURN 
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softkey for Compress'... 



General & Organic 
Chemistry Series 



by Mkhael A. Coffey 



<X)MFras 
P.O. Box }$2 

Wentworth. NH 



•32S2 



C(»4Pren puts out two excellent but 
expentive cbetnisiry tutorial scries, one for 
General Oieniistfy (DOS 3.3), and one for 
Oiganic Chemistry (DOS 3.2/3.3). Backing 
these up would be (1) logical, as disks used by 
students in a lab setting do not last longi and 
(2) economical, as ^ per disk was Ihe backup 
fee until recently. The first seven disks of both 
series use the same type of scheme. Listed 
below are three different approaches to making 
a backup. Archiving ttie originals, students have 
been using a backup of each dish prepared by 
these methods for well over a year with no 
problems. 

Bit Copiers 

Bit copiers had little success on this series. 
EDD would backup General Chemistry #7 
using T0-T2, T4-T22 normal, T3 sync. While 
Copy 11 Plus V4,4 worked for General 
Chemistry #2, Version 5 vn^ successful on #2, 
#3, #6, and #8 usiiig the same parameters. 
Nothing would touch the Organic Chemistry 
series. 

Looking closer at the disks revealed that they 
have an altered DOS, an encrypted directory, 
and Track 3 looks like a giant sync $FF field. 
The HELLO prognm is called SSPROT$$l 
and checks to see if Track 3 it correct for that 
disk and then calls a similar spelled program 
that acts as a typical turnkey program bringing 
up a greeting screen, menu, etc. Tliese 
COMPress disks are not the only ones to use 
this procedure. I've come across some disks in 



the Vocational Education area that have \\k 
same thing. Knowing this, I tried a copy card. 

Cards 

Since the program checks for disk 
vcrifKation only once before before the main 
menu appears, the fir^ seven disks of both 
series can be backed up by using the following : 

1) Boot up the COMPress disk and allow the 
greeting screen to ^ipear. Proceed to the main 
menu. At this point "card it". Central Point 
SoibA'are's WUdcaid 2, (formally called the 
Alaska Card), and Replay H have both worked 
well for this. 

2) Convert what you have 'carded' to a DOS 
3.3 compatible file named HELLO. Place this 
file on a DOS 3.3 disk which I will call the 
backup. I recommend that you use a fast load 
patch or something like David DOS, otherwise, 
it will take forever to load upon bootup. 

3} Get around the encrypted directory by using 
a sector editor on the COMPress disk and 
change the first three bytes of Track 1 1 , Seaor 
0. On the General Chemistry series change them 
to SFF 1 1 0F. Set your sector editor to DOS 

3.2 for the Organic series and change them to 
SFF 1 1 eC. This allows you to CATALOG die 
disk under normal DOS. 

*^M) Using your favorite method, transfer all of 
the files on the COMPress disk 10 the formuted 
bade side of the backup, except tax SSPROTSSl 
and the other similuiy spelled program. A 
program that will convert DOS 3.2 fil» to DOS 

3.3 will be necessary for the Organic series. 

Even if the HELLO program is compressed, 
there are too many files to fit on the same side 
of the disk as the HELLO program, so they 
must be put on the back side. 

You now have a disk that will give the main 
menu upon bootup. At this point you will have 
to turn the disk over to use any of the menu 
options. Many students wilt forget to mm the 
disk over, so you may prefer the next method. 



Pnitected backups 

The same knowledge that allowed the 
previous procedure can be used to produce a 
single sided, copy protected backup for the first 
seven disks of each series. This can be done 
by taking the program that checks for the copy 
proteaion and the track it checks from one of 
the COMPress series and putting it on Ihe 
backup for each of the rest. 

1) INIT a backup disk with normal DOS 3.3. 

2) Change the name of the turnkey program 
from HELLO to SSPROT$$l using any of the 
many available programs to do this. Ifyou don't 
have one, type in and save the following as the 
HELLO program: 

!• PRINT CIIR$(4);'BRUN 
SSPROT$$l' I I 

3) Use Copy 11 Plus or another bit copier with 
sync to copy Track 3 from the General 
Chemistry #2 disk to your backup. 

4) Use a sector editor on the COMPress disk 
and change the first three bytes of Track U, 
Sector 0. On the General Chemistry series 
change diem to SFF 1 1 BF. Set your sector 
editor to DOS 3.2 for the Organic series and 
change them to SFF 1 1 OC. 

5) Transfer SSPROTSSl from the General 
Chemistry #2 disk to your backup. 

6) Using your bvorite method, transfer all of 
the flies on the COMPress disk to the backup 
disk except SSPROTSSl. Since the Organic 
Chemistry series is DOS 3.2 formatted, a 
program that will convert DOS 3.2 files to DOS 
3.3 wiil be necessary. 

Now the program will boot up, check for its 
protection, and proceed. The protection is not 
the «ie on the original, but the program doesn't 
care as long as Track 3 and SSPROTSSl are 
from the same disk. If Track 3 will not copy 
from General Chemistry #2. try one of the 
others. This last mettKxJ allows a school to make 
its own backups which saves money and 
discourages students fram pirating the disks and 
causing Ihem legal prc^lems. _^ 
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By Ray Darrah 



Requirements: 

Apple ][ Plus or better with 64K or more 
Archon and an unlocked version of its editor 

After using the article on page 29 of 
COMPUTiST No. 28 to unlock your hidden 
Archon Editor, you're probably saying to 
yourself, "Now what? I can create and edit 
Mock shapes tnit that's all." 

Speak to yourself no longer. For presented 
here is my creation: a program that will allow 
you to animate (move about the screen) up to 
eight of these block shapes simultaneously. 

How I Did It 

The first step when writing a program of this 
nature is lo decipher the data to be manipulated. 
That is, find out where in memory the block 
shapes are stored aitd how this memory relates 
to the intended iniege. 

I accomplished both these tasks with little 
difficulty. Since the broken Archon Editor saves 
the shape files on a DOS 3.3 disk as a normal 
Binary file, finding where in memory the shapes 
were stored was as simple as BLOADing a 
shape file from the monitor and examining 
memory areas $AA72-$AA73 and 
$AA6C-$AA6D lo find the address and length 
respectively of the last BLOADed file. This 
then revealed that the shape files reside at 
memory locations $6ei90-$81FF. 

How the Data is Stored 

Eumining the data contained in a test shape 
file showed that the data in the shape files can 
be directly stored on the screen to produce the 
intended image- 

I also noted that although the commands: "< 
>" and " * " chai^ge the editing area leqgth and 
width respectively, each shape still occupies 96 
bytes of memory (4 horizontal by 24 vertical) . 

There are 80 possible shapes stored 
sequentially (row two following row one and 
shape 2 following shape 1) stanii^g at memoiy 
location $6000 and going through location 
$7DFF. 

There is some data at S7E00-$7E77 but I'm 
not sure what it is or what it is used for so I 
decided to designate memory locations 
$7EOO-$S1BF as 8 sequentially stored (row two 
following row one and area two following area 
one) background areas. That is. areas in which 
flic background (memory "behind" the shape) 
will be temporarily stored. 

The Background Areas 

Widi my program, you are limited to 
animating up to eight shapes because I have 



designated only eight background areas which 
are numbered 0-7. 

Each background area is 120 bytes long 
because if you want to draw a block shape at 
an X coordinaie not eveidy divisible by 7 (there 
are 7 dots per byte) you will affect five l^tes 
borizonially even though the shape is only four 
bytes wide (refer to CORE I , graphics). 

The Color Grid 

Those of you familiar with the hi- res screen 
know that there are 280 dots horizontally and 
192 dots vertically. However, the color 
produced by any of these dots depends on 
whether the dot is on an even X coordinate or 
an odd X coordinate. Even dots can only be 
blue, puijAe or white while odd dots can only 
be green, red or white. Because of this extreme 
limitation of Apple graphics, if a block shape 
were to be drawn at an odd X coordinate, the 
colors in it would change. 

To overcome this ptoUem (and a few odiers), 
my program only recognizes a 140 by 192 grid. 
Therefore, when specifying an X coordinate, 
be sure it is within the through 139 range. 
Note fliat you can still draw a shape anywhere 
on flie screen, you just can't position the sh^>e 
horizontally as accurately as before. You will 
hardly notice the difference. 

Calling the Animator : 

To draw a shape, you have to set up some 
memory locations and 6592 registers, liicy are 
as follows: 

(ta Entry: 

224 ($£$) - holds die X coordinate of the sh^w 
to be drawn or erased. Legal values are 
firom - 139 (SOO - $8B) however, you 
may wish to limit this memory location to 
a high of 1 26 ($7E) to insure that die right 
edge of die shape won't wrap around to 
the left side of the screen. 

225 ($E1) - holds the Y coordinate of the shape 
to be drawn or erased. Legal values are 
from fl - 191 ($00 - $BF) however, you 
may wish to limit this memory location to 
a hi^ of 168 ($A8) to insure that the 
bottom edge of the shape won't wrap 
around to the top of the screen. 

X register - holds the background area to use 
for the operation. Legal values range frnn 
' 7 ($00 - $07), When a shape is drawn, 
ihe bytes "behind" the shape will be saved 
in the specified background area and when 
a siuqie is erased, the bytes in die ^>ecified 
background area will be put on to the 
screen instead of a shape. 

Y register - holds the shape to draw or erase. 
Legal values are from - 79 ($00 - $4F). 
Note that this value has no effect when 
erasing a shape because the background 
area specified by the X register will be 
drawn on die screen and the shape 
specified will not matter. 
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holds a number designating what 
type of operation is desired. Legal values 
are from - 255 ($8© - $FF), However, 
only three types of calls are possible. If 
the Accumulator (A register) contains a 
zero, then the shape will be erased 
(replaced with background information) at 
the location specified. If the Accumulator 
contains a number greater than 127 ($7F)> 
then the shape will be drawn as a Mock 
image. That is, "holes" (zero bits) in the 
shape will be opaque. If the Accumulator 
holds some other number (less than 128 
and greater than 0), then the shape will be 
drawn as if it were a sprite. That is, 
''holes*' in the shape will be transparent. 
230 ($E<f) - holds the hi- res page number you 
wish to manipulate. Legal values are 32 
($20) and 64 ($40) indicating page 1 and 
2 respectively. 

On Exit: 

When the program returns, the desired 
operation will be performed and all registers 
will have been scrambled. Also, location 22S 
($EI) will have been altered. Therefore, I 
recommend you designate a separate area for 
coordinate storage and update- SEO and SEl 
before each call. 

The program also scrambles memory 
locations 500 - $09, $0D, $26 - $27, $9D - SAI 
and $A5 - $A9. Note that the value in these 
locations previous to the call doesn't matter. 
Also note that the use of these locations 
shouldn't interfere with normal BASIC 
operations. 

Deflning a Shape 

You can defitte a shape using the Archon 
Editor any way you want. However, if you 
change the color bit (bit 7) of a sh^>e withtn 
one horizontal line of dw shape, an unavoidable 
color inaccuracy will occur. 

Typing It In 

First key in the hexdump near the end of this 
article using the instructions on the inside front 
cover of this magazine and save it with: 

BSAVE OBJ.ANIM, A$S3B8, U1*E 

Next, key in the BASIC program near the 
end of this article and save it with: 

SAVE MAKE TABLES.ANIM 

This program creates a S9S byte table that 
is to precede the Hexdump you just keyed in. 
I figured it would be easier for you to type in 
this BASIC program than 505 bytes of a 
Hexdump. Now execute this program which 
will save the taMes it creates to disk under the 
name "TAB.ANIM." 

RUN MAKE TABLES.ANIM 

Now to combine the tables with the machine 
laqgu^ge. Start by loading die machine language 
portion: 

BLOAD OBJ.ANIM 

Next, load the tables that "MAKE 
TABLES.ANIM" has created. 



VllillKltdf SnuiTf t l»llf j 


81C»- MOO? 


EQ $8100 


THE REHAINDER OF X/7 FOR - 139 


8240- XOIV 


EQ U24C 


THE INTEOER ANSWER OF X/7 FOB 0-139 


8208- GBASL 


EQ$82D8 


LS8 Of HI-RES LINE BASE ADDRESS FOR - 184 STEP 8 


82Fff-66«H 


EQ W2F0 


HSSOF SAME 


8398- SHIHW. 


EQ 18308 


POIWTBI TO START OF ALL 8« SHAPES „iAAd'y^( 


8358- SHINDH 


EQ S8358 


HSS OF SAHE " ^^^ 


83A8- BKINOL 


EQ t83A8 


POIKTiF TO START OF fl BACKGROUND AREAS 'Ji^.^a 

OIRREHT HI-RES LINE ADOfiESS '1!^, t.::, «, 
XCOORIDHATE L *-! £ 
Y COORDINATE Zl^^u- 
HI-RES PAfie ONE OR TW (t20 OR MB) ^ Y "' 
START Of CUBREHT SHAPE ««.^».lor,(« 


8388-BKINOH 


EQ»83e0 


0826- LINAOOR 


EQ$26 


MEB- XCOOR 


EQ}E0 


MEi- vcooe 


EQIEl 


00E6- PAGE 


EQIE6 


9800- PTRl 


EQ$0 


9002- PTRZ 


EQ 12 


START OF CUBREHT BACXGfiOWD AREA -• «* f^* 


9004- CNTRl 


EQM 


NWBER OF LINES LEFT -..^rm-M^ 


0009- CNTR2 


EQS9 


WHERE WE ARE IN TtlE BACKGROUND AF£A 


009D- LIN6UF 


EQI9D 


- SAI CURRENT LINE BUFFER 


90A5- IISB8UF 


EQ«5 


- tA9 CURRENT USB BUFffll <-" • y-f *< 


0095- STAHTX 


EQI5 


START ING H l-RES L 1 NE OFFSET .'1^ Nrii -Mt 


0006- NUHSHFT 


EQSe 


# OF TIKES TO ROTATE SHAPE .ilf ■ r b./.i^fl^L 


0907- SHFTl 


EQI7 


SAME FOR DECREHENT .-' r.u(*>. 


0908- SH INDEX 


EQ t8 


POINTER TO HHERE IN THE SHAPE HE ARE -^^^ 


0000- ySAVE 


£QSO 


TEIPORART STORAGE FOR Y .■.,<■, 




0Rf83B6 


START AFTER ABOVE TABLES 


-l'-»'ft> 


Tf OBJ.WItl 1 


83B8: 48 


SETUP 


PHA SAVE STATUS OF QUA. 


8369: B9 08 83 

83SC: 65 90 




LDA SHINOL,Y SET UP POIKTER TO SHAPE .^ ._^^,-.^^, 
STAPTRl ^.^»>._^.o 


83eE: B9 ii 83 




IM 9HIN0H,Y , ; »^' '- ^ 


83C1: 85 01 




STA PTRl+l - h*>^ 'if^ - 


83C3: BO A8 83 




LDA BKINDL.X ST UP POINTER TO BACKeROUNO AREA '.' 


83C6: 85 02 




STAPTR2 f}J'/ 


83CS: SD 80 83 




LOABKINOH.X >- i « ^^„wir„i .^r 


83C6: 85 03 




STA PTR2+1 -.-^ -jfl"r=-;-v^ 


8300: 20 6B 84 


■H'--, 


JSRLINCALC GT ADORESS OF FIRST LINE 


83D0: M E0 


^n -1 


LOYXCOOR FIGURE OUT STARTING OFFSET UI.,Ult 


83D2: 89 4C 82 




LWXDIV.Y 1, ..,/ yr.;. ■: .- .'..-. t 


83D5: 85 05 




STASTARTX 


83D7: M E0 




Utt XCOOR AND NUMBER OF TIMES TO ROTATE BITS IN SHAPE 


83D9: B9 C0 81 




LDAII0D7.Y 



BLOAD TAB.ANIM 

Finally, save them both as one file. 
BSAVE ANIMATOR, A$81C«, L$3M 

Calling Animator from BASIC 

Although best results can be obtained by 
incorporating the Animator into a much larger 
machine language program, a knowledge of 
machine language is not needed to use the 
Animator. 

To use die Animator from BASIC, you must 
first set up a machine language program that 
calls the Animator with the legisten set 
correctly. Such a subroutine could look like 
this: 



0308 


- A2 00 


LDXf$00 


;Get baekgndl 


0302 


- A0 00 


LDYf$00 


;G«tshap«l 


0304 


- A9 00 


UHfS00 


;Get«ntrycode 


0306 


-4CeS83 


JHP $8388 


;Call animator 



This subroutine is set up by the following 
BASIC line: 



630«FORA«768TO776 : READB : POKEA .8 ; NEXT 
: RETUW : DATA 162 .0 ,1M ,0 .169 . ,7S 
,184,131 

After CK>SUBing this line to set up the 
previous machine language subroutine, you 
must do a "CAIX 7^" to draw or erase a 
shape. 

Before doing this however, you must do 
POKEs to the appropriate memory locations to 
indicate what die Animator is to do. As 
explaiited earlier in this article, location 224 & 
223 contain the X & Y coordinates of the shape 
respectively and location 230 contains the 
hi-res page number. Where the article mentions 
X, Y and A roisters, you should substitute a 
POKE to memory locations 769, 771 and 773 
respectively. 

The si^routine that calls the Animator is 
complete^ re-locatable and therefore can be put 
just about anywhere you want (as long as it 
doesn't interfere with something elw). If you 
change its starting address, you will also have 
to change the locations that you POKE and 
Call accordingly. 



COMPUTIST No. 29 



17 



Hote that smooth, rapid animation is difficult, 
if not impossible, to accomplish through 
BASIC. However, there are several slow 
animation appUcations that would be adequately 
achieved through BASIC. 

Possible Modifications 

If you're not big into color, you could patch 
in four NOPs (EA) starting at address $8402. 
This will stop the Animator from forcing the 
color bit of the area "under" the shape to that 
of the shape itself. In this mode only three 
colors (blue, purple and white) are available but 
the background won't change colors in large 
areas where the shape is mostly transparent. 

A bit of re-writing of the SPRTDRAW 
portion of the program could alleviate this 
problem even more. If you were to make this 
portion force the color bit only if the 
corresponding byte of the shape wasn't zero, 
this then would severely reduce the color 
distortion present in shapes with large 
transparent areas. 

By inserting a small amount of code in the 
two places where the program saves the 
background area, you could add a shape-to- 
background collision detector. This provides an 
easy way of telling wliether a particular shape 
has "hit" something on the screen. 

Tips for good Animation 

It is VERY important when animating more 
than one shape simultaneously to erase them in 
the reverse order they were drawn. To see why 
this is important; following is an account of 
what happens when you don't. 

First, we'll say you draw shape "one" on 
the screen with the background saved in 
background area one. So far so good. 

Next, let's say you draw shape "two" right 
over shape "one" with the background saved 
in background area two. The background that 
will be saved is primarily a picture of shape 
"one". 

If you were to erase shape "one" right now, 
shape "two" would disappear from the screen, 
iMit this is expected. However, if you were then 
to erase shape "two," an image of sliape "one" 
would be placed on the screen (even though you 
thought you had erased shape "one") because 
that is what background area two contains. 

Finally, to smoothen your animation and to 
avoid flicker you could time your shape drawing 
binges to occur every l/30th of second. If have 
an Ap^le //c however, you may use the MSB 
of location $C109. Bit 7 of this byte is either 
a one or a zero depending on whether the raster 
scan is on the screen or not. By waiting for the 
right bit to pop up before doii^ aU of your shape 
drawing, you could smoothen your animation 
by a power of ten. 

Also, you" could do the old hi-res page 
switching technique where one hi-res page is 
being viewed while the other is being updated . 

Finally, you MUST load the Animator 
AFTER loading the shapes it is to animate. This 
is because the Animator resides in some of the 
same memory as the Arehon shapes. 



Animator Sntiift' Code Continued 



83DC: 85 06 STA NUHSHFT f ' 

83136: 85 B7 STA SHFTl 

83Efl: A9 18 LDA #24 A LINES IN EVERY SHAPE " 

83E2. 85 04 STA Omi 

83E4: A9 03 LDA #3 END OF FIRST LINE OF SHAPE 

83E6: 85 08 ' STA SHINOEX 

83E8; A9 M LOA #0 FIRST BYTE OF BACKGROUND 

83EA: 85 09 STA CNTR2 

eSEC: 68 PU RESTORE STATUS OF CALL ' <"■■ 

83ED: Ffl 28 WHERE2 BED ERASER Z-1 THEN ERASE 

83EF: 30 46 BUI BLKDBAW li-1 THEN BLOCK DRAW 



'!»; • - ■• 



83F1: 


20 88 84 


83F4: 


A2 00 


83F6: 


A4 05 


83F8: 


84 0D 


83FA: 


Bl 26 


83FC: 


A4 09 


83FE: 


E6 09 


S40e: 


91 02 


8402: 


29 7F 


8404: 


15 AS 


8406: 


IS 90 


8408: 


A4 0D 


a40A: 


91 26 


e40C: 


C8 


8400: 


E8 


840E: 


E0 05 


8410: 


90 E6 


8412: 


20 5E84 


8415: 


C6 04 


8417: 


D0 D8 


8419: 


68 


841A: 


A4 0S 


841C: 


84 0D 


84 IE: 


A2 04 


8420: 


A4 09 


8422: 


E6 09 


8424: 


Bl 02 


8426: 


A4 0D 


8428: 


E6 0D 


842A: 


91 26 


842C: 


CA 


842D: 


10 Fl 


842F: 


20 5E 84 


8432: 


06 04 


8434: 


D0E4 


8436: 


60 


8437 


20 88 84 


843A 


A2 00 


8430 


A4 0S 


843E 


84 0D 


8440 


81 26 


8442 


A4 09 


8444 


E6 09 


8446 


91 02 


8448 


65 9D 


844A 


15 A5 


844C 


A4 00 


844E 


91 26 


8450 


08 


8451 


E8 


8452 


. E0 05 


8454 


: 90 E8 


8456 


: 20 5E 84 



■.4 v-^- 



SPRTDRAW JSR GET. LINE PUT HORIZONTAL LINE OF SHAPE INTO BUFFHS 
LDX #0 START WITH LEFTMOST BYTE 
LDY STARTX PUT AT FIRST HORIZONTAL POS 

SPRTl STY YSAVE SAVE HORIZONTAL POSITION 
LCW (LIHADOR),V GET BYTE FROM SCREEN 
LDY CNTK GET OFFSET INTO BACKGROUND 
INC CNTR2 NEXT ONE NEXT TIME 
STA (PTR2) ,Y SAVE SCREEN. BYTE IN BACKOWWJD AREA 
AND *$7F JUST LSBS PLEASE 
ORA BSBBUF.X HAKE BSB THAT OF SHAPE . -.yT,,;. „- 
ORA LINBUF.X ADO REST OF BITS . ^ -. 
LDY YSAVE (ET HORIZONTAL POSITION AfiAlS.. „ 
STA (LINADDR),Y PUT THIS OH SCREEN '' "^ 
INY leXT HORIZONT/U. POS ' ' 
INX NEXT BYTE OF BUFFER 
CPX #5 DONE WITH LINE? 
BCC SPRTl NO, KEEP GOtfllll 
JSR NOV. DOWN YES, GO TO NEXT LINE 
DEC CNTRl DONE WITH ALL LINEST 
SNE SPRTDRAflfl NO, 00 NEXT LINE ' ' ■ 
RTS DONE, RETURN '■ •'■ 



1 M 



ERASER LDY STARTX START AT UPPER LEFT . . 
STY YSAVE SAVE HORIZONTAL OFFffiT 
LDX #4 FIVE BYTES PER LINE 

ERASEl LDY CNTR2 GET OFFSET INTO BACKfiflOUND AREA 
1NCCNTR2 NEXT ONE HEXT TINE 
UH (FTR2) ,Y GET BYTE OF BACKGROUND 
LDY YSAVE GET HORIZONTAL OFFSET AGAIN 
INC YSAVE NEXT ONE NEXT TIME 
STA (LINADDR),Y PUT BYTE ON SCREEN 
OEX DONE WITH LINE? 
BPL ERASEl NO, DO NEXT BYTE - 
JSR ItOV.DOWl YES, GO TO NEXT LINE 
DEC CNTRl DONE WITH ALL LINES? 
BNE ERASei NOPE, DO NEXT LINE 
RTS DONE, RETURN 



BLKDRAW JSfi GET. LINE PUT LINE OF SHAPE INTO BUFFERS ''•• ' 

LDX n START AT UPPER LEFT OF SHAPE t ■ 

LDY STARR ^FIKT HORIZONTAL POS 
BLKl ■ STY YSAVE SAVE HBRIZONTAL OFFSET '^ " " ' 

LOA (LINA0OR),Y GET BYTE FROM SCREEN •'■-; 

LDY CHTR2 GET OFFST INTO BACGROUND AREA ^'■ 

INC CNTR2 NEXT ONE NEXT TIME 

STA {PTR2),Y SAVE BYTE FRON SCREEN IN BACKGROUND AREA 

LDA LINBUF.X GET BYTE FROU SHAPE 

ORA ltSeBUF,X ISSTORE ItSB - '"- 

LDY YSAVE GET HORIZONTAL POS AGAIN . -. .-. . • 

STA (LINADDR) ,Y PUT BYTE ON SCREEN 

INY NEXT HORIZONTAL POS . i> 

INX NEXT BYTE IN BIH=FER ':■'.» ' 

CPX #5 DONE WITH LINE? 

eCC BLKl NO, DO NEXT BYTE 

JSR BOV.DOm YES, 60 TO NEXT LINE 
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8459: 
845B: 
a45D: 



S45E: 
8460: 
8462: 
8464: 
8465: 
8467: 
8469: 



6468: 
S460: 
84K: 

S46F: 
8470: 
8471: 
8474: 
S476: 
8479: 
S47B: 
847D: 
847F: 
8480: 
&4S1: 
8483: 
84S5: 
8487: 



8486: 
848A: 
848C: 
848E: 
8490: 
8492: 
8494: 
8496: 
8498: 
8499: 
849A: 
6490: 
S49E: 

64A0: 
84A2: 
84M: 
&4A6: 
84A7: 
84A9: 
84AB: 
64AD: 
84AE: 
84B0: 
8481: 
8483: 
84B4: 
8486: 
8488: 
84eA: 
84eC: 
84BD: 
84BF: 
84C1: 
84C3: 
84C5: 



C6 04 
00 DA 
60 



E6 El 
A5 27 
29 IF 

18 

69 04 
C9 20 
90 18 



A5 El 
4A 
4A 
4A 
AS 

B9 08 82 
85 26 
B9 F0 82 
85 Z7 
A5 El 
29 07 
0A 
0A 

65 27 
05 E6 
85 27 
60 



A4 08 
A9 00 
65 Al 
A2 03 
81 00 
95 90 
29 80 
95 A5 
86 
CA 

10 F4 
AS AS 
85 A9 



C6 07 
30 16 

A5 90 
0A 

A2 00 
F0 02 
65 90 
0A 

36 9E 
4A 

95 90 
E8 

E0 04 
90 F3 
B0 E6 
A5 08 
18 

69 04 
85 08 
AS 06 
85 07 
60 



\iriiii;tt(n- S*iui(.t' ( <Kk- tntitiiiucd 



' ■■ ■ ■ DEC CNTRl DONE WITH ALL THE LINES? 
BNE BLKDRAN m. DO NEXT LINE 
RTS OONE: RETURN 

MOV, DOWN INC VCOOR NEXT Y COORDINATE 

IDA LINADDR+l HERELV ADD $400 TO ADDRESS 



AND #S1F 
CLC 
ADC M 
CyP lf$20 
BCC GOT. IT 



STRIP OFF PAGE INFO 



IF PAST (2000 THEN y POS IS 
NOT MULTIPLE OF 8 SO EXIT 



A HULTIPLE OF 8 



LINCAiC 



'■■^'•Myji'^:- 



COT. IT 



LDA 
LSfi 
LSR 
LSR 
TAY 
LOA 
STA 
LOA 
STA 
LDA 
AND 
ASL 
ASL 
AOC 
0(U 
STA 
RTS 



YCOOR 



USE CURRENT Y POS FOR NEW LINE ADDRESS 
DIVIDE BY EIGHT FOR 24 BYTE TABLE 



PUT IN Y FOR OFFSET INTO TABLE 
fflASL.Y GET LS6 
LIKADDR 

GBASH.Y AND MSB OF NEAREST MULT I PIE OF 8 A80VE 
LINADOR-fl 

YCOOR RE-ffiT Y POS 
#7 USE REMAINDER OF Y/8 * 400 FOR EXACT ADDRESS 

MULTIPLY BY 4 (MSB = $400) 



LINADDR+1 ADD INTO MSB THUS MAKING «4 
PAGE PUT m PAGE INFO 
LINAOOR+1 
-^ ...WO 



*400 



GET.LINE-LDYSHINC£X 
LDA m 

STA LINeUF44 
LOX If3 

COPYl LOA (PTR1),Y 
STA LINBUF.X 
AND »m 
STA IISBBUF,X 
-• -. OEY 

- ■ . DEX 

BPL COPYl 
LDA MSB^F+3 
STAMSe8UF-f4 






GET OFFSET INTO SHAPE 

ZERO RIGHT EDGE OF SHAPE SUFFER 



INTO BUFF0 

■■•ej !>'i- 



COPY LINE OF SHAPE 

GET BYTE OF SHAPE 

STORE IN BUFFER ^f ^ 

GETHiatBiT .'mm 

SAVE IT FOR LATK USE "■* 

MOVE BAOdflARDS THROUGH LIICS 3 
DONE WITH 4 BYTES v Hi jJB 

NO, CONTINUE «^W-I'?? 

PUT BIT7 OF BYTE3 IN BlfTE4 (IN 



(4 BWES) - 






CASE OF ROT) 






ROfTATEl DEC 
BNI 
LDA 
ASL 
LOX 
8E0 

R0TATE2 LOA 

ASL2 ASL 
ROL 
LSR 
STA 

•" " INX 
CPX 
KG 
-\ BCS 
LOA 
CLC 
ADC 
STA 
LDA 
STA 



EXiTl 



SHFTl 

EXITl 
LINBUF 

» 

ASL2 
LINBUF, X 

LINBUF-fl 

LINBUF, X 

#4 

ROTATEa 

ROTATEl 

SHINDEX 

#4 



7 BIT ROTATION LEFT /^t; U5r: ^T -*" 
DONE, RETURN 

START WITH LEFTMOST BYTE 
ONE EXTRA SHIFT FOR THIIOJI 
ZERO INDEX -INTO BUFFERS " 
SKIP RE-LOAD .. ALWAYS I^'T'i'i^:?.. 
GET NEH BYTE OF Ltffi 
STRIP.OFF BIT 6 INTO C >; 
,X MOVE INTO BIT Of NEXT BYTE 
RESTORE BIT POSITIONS 
PUT BACK ROTATED BY 1 BYTE 
NEXT BYTE IWBUFFER,c 
OONE? It 

NOPE, DO ANOTHER Sm 
,. ALWAYS 
GO TO reXT LINE OF aWPl ?0R NEXT CALf 






^ ■- s 



\m': S^i. 






SHINDEX :."■*■ '-':'^ "■- U "- 

NUMSHFT RESTORE NUMBER OF TIMES TO ROTATE 
SHFTl 

■J . RETURN ■ 



MSI 



If it riFinv 



<> k^-H ■> i 



ANIMator Hexdump 



83BS 


48 B9 06 83 65 00 B9 58 


$6A98 


8300 


83 85 01 BO A8 83 85 02 


$02B1 


83C8 


80 B0 83 85 03 20 68 84 


$44C9 


8300 


A4 E0 B9 40 82 85 05 A4 


$A86D 


S30S 


E0 B9 C0 81 65 06 85 07 


$49B7 


83E0 


A9 IS 85 04 A9 03 85 06 


$08C2 


83ES 


A9 00 85 09 68 F0 26 30 


$5685 


83F0 


46 20 88 84 A2 00 A4 05 


$3F79 


83F8 


64 00 Bl 26 A4 09 E6 09 


$2943 


8400 


91 02 29 7F 15 A5 15 9D 


$EEA3 


8408 


A4 00 91 26 C6 E8 E0 05 


fA01B 


8410 


90 E6 20 5E 64 06 04 D0 


$6E38 


8418 


06 60 A4 05 84 00 A2 04 


$4FE2 


8420 


A4 09 E6 09 Bl 02 A4 00 


$6D1C 


8428 


Ee 0D 91 26 CA 10 Fl 20 


SD613 


8430 


5E 84 06 04 D» E4 60 20 


11867 


8438 


88 84 A2 00 A4 05 64 0D 


$7540 


8440 


Bl 26 A4 09 E6 09 91 02 


$9049 


8448 


B5 9D 15 AS A4 00 91 26 


$01B9 


8450 


C6 E8 E0 05 90 E6 20 5E 


$92F4 


8456 


84 C6 04 D0 DA 60 E6 El 


$F525 


8460 


A5 27 29 IF 18 69 04 C9 


SC1B5 


8468 


20 90 18 A5 El 4A 4A 4A 


$571C 


8470 


A8 B9 08 82 85 26 B9 F0 


$6864 


6478 


82 85 27 A5 El 29 07 0A 


$62C4 


6480 


0A 65 27 05 E6 85 27 60 


$B102 


6488 


A4 06 A9 00 85 Al A2 03 


$D4FF 


8490 


81 00 95 9D 29 80 95 AS 


$84E3 


8498 


88 CA 10 F4 AS A8 85 A9 


>8F04 


84A0 


06 07 30 16 A5 90 0A A2 


$E788 


84AS 


00 F0 02 B5 90 0A 36 9E 


tB8D5 


84B0 


4A 95 90 E8 E0 04 90 F3 


J83C3 


84B8 


80 E6 A5 08 18 69 04 85 


$2555 


84C0 


08 A5 06 85 07 60 


$4D£6 



Make Tables.anim 



10FORX-0TO139: POKE 33216 + X,X* 2,-..^ 

(X * 2 / 7 ) * 7 
20 POKE X + 33356 ,X/ 3. 5: NEXT 
30FORX = 0TO23 : WEADY : POKEX + 33496 ,Y- IHT 
■' ■' " (Y / 256 ) * 256 : POKE X + 33520 , Y / 256 
" ' :NEXT 
40FORX=0TO79:Y = 24576+X* 96 : POKE 33544 

+ X , Y - INT (V / 256 ) • 256 : POKE 33624 

+ X .Y/256 : NEXT 
50FORX.0TO7 :Y.32256 + X » 120 : POKE 33704 

+ X,Y-INT(Y/256) * 2S6 : POKE 33712 

+ X ,Y/256 : NEXT 
60 PRINT CHR$ (4 ) 'BSAVE' 

TAB.ANIM,A$81C0,L$1F9" „■:.,' 

100DATA8t92 ,8320 ,6448,8576 :. i 

1 10 DATA 8704 , 8632 , 8960 , 9088 
120 DATA 8232 ,8360 ,8*88.8616 •:. 

130OATA8744 ,8872 ,9000 ,9128 , .; , '^;, 
140 DATA 8272 , 6400 , 8528 , 8656 . ,,;;.: 

150 DATA 8784 ,6912 ,9040 ,9168 



checksums 



n^^.. Igf 


- $83FB 


100 


- tscec 


■^^ ■ 20 


- $79E0 


110 


- $2$56 


30 


- $5CA8 


120 


- $BB12 


' 40 


-$D096 


130 


- $C467 


*^fA' 50 


- $flF»l-^ 


140 


- $0064 


60 


-$684C 


150 


- $1963 
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Customizing tiie Monitor by adding, 



65C02 



by Earl Taylor 



Requirements: 

Access 10 an EPROM burner 

Apple ][ Plus (not lit or //c) 

The 65<S2 pio-for-pin compatible 63C82 
nucro>pnx;essor from Western Design Center 
is avaitabie for 6502-based computers like ttie 
Apple ][ and ][ Plus. This new microprocessor 
offers eight entirely new instructions, two new 
addressing modes and extended addressing 
modes for many of the original instructions. The 
65C0(2 can boost your Apple's computing 
horsqwwer. 

I obtained one of the chips and installed it 
inmy][+. It powered-up ariid ran immediately 
and I have not had any problems with it so for 
(but I keep my old standard handy just in case) . 

Having recently upgraded to revision 2.0 of 
the S-C Macro Assembler (which supports 
assembly for the 65C02), it looked like I was 
ready to explore the powers of the new 
processor. But, I soon realized how easily I had 
taken the Apple's ROM-resident disassembler 
for granted. The normal disassembler viewed 
the new 65C02 opcodes as illegal and simply 
displaywl the ??? mnemonic whenever it found 
one. Could this old dog be taught the 'C02's 
tricks? 

I studied the disassembler code to see how 
it might (and if it could) be done. It was possible 
but there was very little space in the ROM for 
the required new code. Something had to be 
given up. 

Say Bye-Bye to Lo^res Conunands 

I extended the disassembler by sacrificing 
support for lo-res graphics (VLIN, HUN, 



* 
* 

* . 



MODIFIED DISASSEMBLER TO 
MXXUmMTE NEW 6SCe2 

OPCODES 



* 



3A- PCL .EQ $3A program counter lox byte 

3B- PCH .EQ SSe program counter high byte 

2E- FORMAT .EQ S2E address field print fomiat 

2F- LOIGTH .EQ $2F no. of bytes of address 

F879- SCRH2 .EQ $F879 ' nibble unpecK routine 

F948- PR6LNK .EQ $F948 print 3 blanks (X'0 on return) 

F962- FMTl .EQ $F962 table of address mode codes for each opcode 

F9A6- FMT2 .EQ $FdA6 table of address formats and instruction lengths 

F[IED-(X)(n. .EQ SFDED character output 

FM6- PfiYX2 .EQ tFD96 print V and X in hex as "yyxx- " 

FAB7- XPTNOP .EQ IFAB? 

.OR $F88C 

.TF OBJ, MODIFIED INSDS2 



1 
! 



IK 



determine address fi 
and index 



eld format, instruction lengtlf 
into imeironic tables 



* 



F88C: Al 3A 



F88E 
F88F 
F890 



A8 

4A 

90 05 
FS92: 6A 
F893: B0 0C 
F895: 29 87 



F897 
F898 
F899 
F89C 



4A 
AA 

BO 62 
20 79 



FB9F: D0 03 



F8At 
F8A3 
F8A4 



A9 0F 

A8 

AA 



INS0S2 LDA (PCL,X) 
TAY 
LSR 

eCC lEVEN 
ROR 

BCSERR 
AND #$87 

I EVEN LSR 
TAX 

LDA FMTl.X 
JSRSCRN2 
BNE GETFHT 

ERR UM illf0F 
TAY 

GETFMTTAX 



ger tnstruction opcode (X must be on entry) 
save in Y 

divide by 2, test b0 

its even (x0,x2,x4,x6,x8,xA,xC,xE) 

its odd, test bl, set b7 

bad code (x3,x7,xB,xF) 

good odd opcode (yyyxxx01) becomes 100Hxxx 

divide by 2, remainder in carry 

index Into address mode table 

get sddress mode code byte 

remainder used to select high/low nibble 

any nonzero indicates good opcode 

bad opcode, set implied address mode 

and overwrite opcode with "!??' code 

use address mode code 



I 
I 
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Disassembly 



>\s. 



o> r\\ 



F8A5 
F8A8 
F8AA 
F8AC 
FBA£ 
FfiAF 
F8Bt 
F8B4 

Fsee 

FSB8 
F8B9 
F8BA 
FBBC 
F8BE 
FSC0 
F3C1 
F8C3 
F8C4 
F8C5 
F8C7 
F8Ca 
F8CA 
FSC8 
FBCC 
F8CE 
FSCF 



* 
* 
«. 



FA 



BO A6 F9 
8S 2E 
29 03 
85 2F 
98 

29 IF 
20 B7 
F0 18 
29 8F 
AA 
98 

A0 03 
E0 8A 
F0 0B 
4A 

90 08 
4A 
4A 

09 20 
88 

D0FA 
C8 
88 

00 F2 
0A 
60 



LOA 
STA 
AND 
STA 
TYA 
AND 
JSR 
BEQ 

HNNDX AND 
TAX 
TYA 
LOY 
CPX 
BEQ 
LSR 
BCC 
LSR 
LSR 
ORA 
DEY 
BNE 
INY 
OEY 
BNE 

DBLNDX ASL 
RTS 



PT2 



PT3 



PT4 



F1IT2,X 

ForaiAT 

#$03 
LENGTH 

XPTNOP 
DBLNDX 
KS8F 



#$S3 

#I8A 
PT4 

PT4 



#120 
PT3 

PT2 



to select print format and instr. length 

save fonnat for caller ^ 

& strip down to length ohiy ' _. 

and save for caller 

recell opcode ., -., .. -»-: 

perform mask for CHKIND 

handle zp Indirect, exception and "7T!' codes 

got one, skip over old HNNDX 

form mnennnic index for other opcodes 

routine converts opcode into mnemonic index 

between $00 and f3F according to 

opcode's bit pattern as follow;-, ,r i 
{X ■ significant bit, J " 
y E insignificant bit) 
opcode resulting indi^x.^, (hex range) 
KXXXX000 - 00flxxxxx ^ . ; :, M0-$1F 
00100XXX ■'■ ^■''' |20-$27 
00101XXX $28-$2F 
0t)U0xxx $30-$37 
0flmxxx $38-$3F 



xxxyyl00 
lxxxl010 
xxxyyyl0 
xxxyyy0t 



..■•■^3 -'w •.■»'• 
\fi\ «S3 !*•' 



*,'• 



double to iiiilt rearranged mriemonics tables 



.OR $F9«2 

.TF OBJ.MODIFIED TABLES 









It-.. 



Address mode code values used to create 

FHTl table 
.„ w- 



00- ERR -EQ $0 indicates illegal opcode i^uc:') 

01- INI .EQ $1 #$nn ■■'' ee !i;i6!*S-*dtewto 

02- ZP6 .EQ $2 $nn ,. ^t^ i}m_ Mi-'ii.^_t.^iir. 

03- ABS .EQ $3 $nnnn 18 t^^t -- 

04- ZXI .EQ $4 {*nn.X) ■ ' ■ ' 



fXA 






•■:i'. 



n 

* 

* 

— • 









PLOT etc.). Shortly afterward however, a 
friend purchased an Apple lie. The lie 
disassembler supports 65C82 disassembly and 
I was eager to see how Apple handled the 
modifications. He allowed me to examine his 
//c's ROM code. 

Both vereions were similar {no surprise?), but 
I had used a "decrement opcode" trick for the 
new zero page indirect instnictions and they had 
used an "overlapping table" trick. 

I might have been content to suffer the loss 
of lo-res but then I realized that the Ih doesn't 
do a controller card slot search (because it has 
no slots). Requiring a disk controller in slot 6 
seemed to be a muc1i snudler inconvenience 
than losing lo-res. It yielded just enough space 
to do the job. The modifications described 
Ijelow are a blend of all these ideas. But first, 
let's take a look at the original code. 

The Monitor's Disassembler 

The dis^sembler resides in the Fg ROM and 
provides an excellent example of efficient 
machine language programming with tables to 
tackle a tough task in a minimum of space. Here 
is a short description of how it works. You can 
follow along in Appendix C of the Apple 
Reference Manual. ^i '''_'., . 

The monitor's command processor picks up 
your typed command (eg. 8ML) and places the 
address into PCL and PCH ($3A and $3B). 
When it finds the "L" in your command it 
transfers control to LIST, the disassembler 
controller ($FE5E). LIST calls INSTDSP 
(SFSDS) repeatedly until a screenfiil of 
disassembled lines is completed after which 
execution returns to the monitor. 

INSTDSP causes a single disassembled line 
to be printed. In order to accomplish this, it first 
caUs mSDSl ($F882). INSDSl prints the 
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u. 



address of the opcode being disassembled 
(pointed by PCL, PCH) and then continues into 
INSDS2 ($F88C). 

INSDS2 is the code responsible for 
detennining I) whether the byte is actually a 
fegal opcode > 2) what its address mode and 
mnemonic are and 3) how many bytes of 
address are used by the instruction. 

After analyzing the c^}code byte, INSE>S2 
returns with the LENGTH ($2F), an address 
field print FORMAT ($2E) and, in the 
accumulator, an index into a table of 
mnemonics. 

With this information, INSTDSP completes 
the one line disassembly by 1) printing the 
opcode and address bytes (if any), 2) retrieving 
the mneiiKMiic characters ftom a table and 
printing them and 3) printing the fonnatted 
address field (if any). Execution then returns 
to the disassembler controller to repeal the 
operatjon if needed. 

Revising the Code 

As you might expect, it will be necessary to 
modi^ the code contained in the F8 ROM to 
handle the new opcodes. Refer to COMPUTIST 
No. 6 and 19 if you are new on the nKxlified 
ROM scene. 

The revisions detailed here may be applied 
to either the NEW F8 ROM described in Issue 
19 or, with a minor change, the AUTOSTART 
ROM that comes with an Apple )[ Plus. I used 
only the original 65ft2's in^ruction set, so it 
is not necessary to have a 65C02 installed to 
use the extended disassembler. The changes 
primarily consume the space used to support 
initialization of the annunciator outputs on reset 
and the disk controller slot search. 

Proceed as follows: 

1) Boot DOS and move a cc^ of the 
AUTOSTART or the Issue 19 NEW F8 ROM 
into RAM (or BLOAD an F8 ROM image from 
disk at $2800). 

CALH51 
28M<F8M.FFFFM 

2) Enter the following hex listings: 
-:3;*1 

Modified INSDS2 



2sec 


Al 3A A8 4A 


S8289 


28»0 


90 85 6A B0 eC 29 87 4A 


J727F 


2898 


AA BO 62 F9 20 79 F8 D0 


$A30B 


28A0 


03 A9 0F AS AA 80 A6 F9 


JACF5 


28A8 


85 2E 29 03 85 2F 98 29 


SC563 


28ee 


IF 20 B7 FA F0 18 29 8F 


S08OA 


28Ba 


AA 98 A0 03 E0 8A FO 06 


$A16F 


28C0 


4A 90 08 4A 4A 09 20 88 


$F6A4 


28C8 


D0 FA Ce 88 00 F2 0A 60 


IA3B2 




ModUied Tables 


w* 


2962 


FD A5 08 A6 0C 20 


J122C 


2968 


41 F9 20 70 29 4C 8E FD 


tB9B0 


2970 


A9 BC 20 ED FD A9 AD 20 


J33F7 


2978 


ED FD A9 BE 21 EO FD 60 


SfiOAS 


29S8 


A* FD A6 FC 2» 8E FO 20 


$SD9F 


2988 


40 F9 A0 00 A9 BA 4C ED 


J4BA7 


2990 


FO A5 FC C5 FE A5 FO E5 


t7C87 


2998 


FF E6 FC D0 02 E6 FD 60 


10468 



05- 


ZIY 


Bi$i (Jnn).V 






06- 


ZPX 


EQ $6 Inn.J 


t 






07- 


ABX 


EQ $7 Snnnn.X 






08- 


ABV 


EQ S8 Snnnn.r 






19- 


Afil 


EQ 19 Onnnn) 






0A- 


ZPY 


EQ *A lnn,\ 


f 






06- 


REL 


EQ SB relal 


ivi 






ac- 


ZPI 


EQ tC (Snn) 








10- 


AXI 


EQ SO (tnnnn.X) 




■■ 


0F- 


IMP 


EQ$F in^lisd 




; 


0F- 


ACC 


EQ $F accumulator 




_ * 




FHTl 




















■—■9 








PACKED TABLE OF WCOOE 




• 








ADDRESS WOE a)OES 




* 






Codes are pactttd two to a byte. 




* 






The address modes for each of the even opcodes 




* 






are treated 


first. The code for the larger-valued 




* 






opcode goes 


Into the high nibble, and the code for 




* 






the Ifwer-va 


ued opcode Is pieced In the low nibble. 




« 




. 


The odd opcodes are placed at the end of the table. 




* 






Since only ei 


ght addressing nodes are used by the odd 




• 






spcodM and since they follow a repetitive pattern, only 




* 


* 






four bytes are needed. 




* 








N' 










— 41 




- .♦;*.': 






., •. 


BAFT 

DAfl6*]2+]l 

EB 






: -.:• ' 


* 




■■-A'- -m'^ KA , _ 


u it 


J.'S' 


* ™ 






^ij ifS 


'4 H" 


•" W 


F962: 


0F >Hr mp.Ewi 


opcodes 00 and 02 irt tm 


0? 


^i^;^ 


F963: 


22 >Firr ZPG.ZPG 


opcodes 04 and 06; .p,j,,;«^^ ^^ 


*1 ^* 




F964: 


FF : 


.F«T IMP. ACC 


opcodes 08 and 0A '■ ^^ ,^ .-.'^^ 


SI «^ 




F965: 


33 >Firr AfiS.ABS 


opcodes 0C and 0E - -'-h --'^ -^.» 


... •* 




F9«: 


C8 >Firr REL.ZPI 


opcodes 10 end 12 '^" '^^f^ "*"* 






F967: 


62 >F11T ZPG.ZPX 


opcodes 14 and 16 ;., 






F968: 


FF >F«T HP, ACC 


opcodes 18 and lA . • ,.,.. v.', 
opcodes IC and IE •'• '^ T^U' vc^ 
opcodes 20 and 22 ' ''■^'^IZ '.« • 
opcodes 24 and 2f '" ' ■ ■ jjf 5 
opcodes 28 and 2A .^^ v^ 
opcodes 2C and 2E ^ "" 


, ^ 




F969: 


73 >FIIT ABS.ABX 


1 , 




F96A: 


03 >FlfT ABS.EHR 






F96B: 


22 i 


.FBT ZPG,ZPG 






F96C: 


FF >FIIT tup, ACC 


-. 


, 


F960: 


33 >niT ABS.ABS 




.''*'■ 


F96E; 


CB >m REL, ZPI 


opcodes 30 and 32 






F96F; 


66 >FirT ZPX, ZPX 


opcodes 34 and 36 3..^ ,;. 






F970: 


FF >F|IT IIIP,ACC 


opcodes 38 and 3A ' " yjj_ 






F971: 


77 >FilT ABX, ABX 


opcodes 3C and 3E . , -^ 






F972: 


0f >FlfT IBP. ERR 


opcodes 40 and 42 ' ^;., 






F973: 


20 >FMT ERR.ZPG 


opcodes 44 and 46 


<■ 




F974: 


FF >FlfT IBP, ACC 


opcodes 48 and 4A ■■' 


* V 




F975: 


33 >FifT ABS,A6S 


opcodes 4C and 4E — .,,,., 


f \ 




F976: 


CB >FyT REL, ZPI 


opcodes 50 and 52 


'j: 




F977: 


60 >FlfT ERR. ZPX 


opcodes 54 and 56 






F978: 


FF >FlfT IIP, IBP 


opcodes 58 and 5A •— ,>j^— * 


- - — ^— 


- 


F979: 


70 >FBT ERfi.Aex 


opcodes SC and 5E 






F97A: 


0F >FBT IBP. ERR 


opcodes 60 and 62 ■: :;3 S>?' 






F97B: 


22 >FBT ZPG.ZPG 


opcodes 64 and 66 ■iiWft*^4i.=li?'WC«t '.a 






F97C; 


FF >FMT IW.ACC 


opcodes 68 and 6A.it si, =.e: 






F97D: 


39 >FMT ABI ,AB5 


opcodes 6C end 6E >»^?-t-- -^ 






F97e: 


CB >FMT REL.ZPI 


opcodes 70 and 72 -<■■''« s.-J'-M .. 




% 


F97F: 


6« >FBT ZPX, ZPX 


opcodes 74 and 76 ■ 






F9W: 


FF >Flfr IBP. IBP 


opcodes 78 and 7A -e*.- — - i^ 






F981: 


70 >FMTAXI,ABX 


opcodes 7C and 7E> '-^.- •. i 






F982: 


0B >F»fT REL, ERR 


opcodes 80 and 82 ;iir't? Jwr Eri-iw e ^ 






F983: 


22 >™r ZPG.ZPfi 


opcodes 84 and 86 . , .,', -^n 






FM*: 


FF >FlfTIBP.IBP 


opcodes 88 and 8A 






FM5: 


33 >FHT AK.ABS 


opcodes 8C and 8£ 






Fges: 


CB >FirT REL, ZPI 


opcodes 90 and 92 







COMPUTIST No. 29 



F987; AG 


>FirZPX,ZPY 


Opcodes 94 and 96 






F9M: FF 


>FlfT IMPJHP 


opcodes 98 and 9A 






F»9: 73 


>Fin- ABS.ABX 


opcodes 9C and 9E e 




1 


F98A: U 


>FltT IHN.IMM 


opcodes Afl and A2 w. 




: 


F988: 22 


>FirT 2PG,ZP6 


opcodes A4 and A6 Vi ■' 


. 


■ •'.'.'^ 


F98C: FF 


>FMT IMPJHP 


opcodes A8 and AA 


. 


, 1 


P9a): 33 


>FIIT A8S.A6S 


opcodes AC and Af « 1. ix it, ■ 






F98E: CB 


>FIIT REL.ZPI 


opcodes B0 and B2 






F98f: Afi 


>FIIT ZPX.ZPY 


opcodes B4 and B6 ■ -' ., 






F99i: FF 


>FMT IMP, IBP 


opcodes B8 and BA ■ : ^ 






F991; 87 


>FIIT ABX.ABY 


opcodes BC and BE ;,.-:.>■ 




•• 


F992: «1 


>F1IT IMM.ERfi 


opcodes C0 and C2 ««m ■ 






F993: 22 


>FlfT ZPG.ZPG 


opcodes C4 and 06 (ii»fJ ■• "*14 : 






F994: FF 


>Fr IMP.IW 


opcodes C8 and CA 






F995: 33 


>FliT A6S,ABS 


opcodes CC end CE '--,^ --.,,••.»' 






F9«: C8 


>FIIT REL.ZPI 


opcodes D0 and D2 I '4ii,Q ^fj^nt 






F997: 60 


>FI(T Effi.ZPX 


opcodes 04 and IK 






F998: FF 


>FIIT IHP.ItlP 


opcodes D8 and DA ft ?•;.♦ ;«■••-« m 






F999: 78 


>Fr ERR.ASX 


opcodes DC and DE -.-.r'.rii .?.>'■ 






F99A: 01 


>FMT IM.ERR 


opcodes Efl and E2 hil .'^ iiK. t 




• 


F99B: 22 


>Fir2pe,2« 


opcodes E4 and E6 --— — - .^ 






F99C; FF 


>FIIT W,\W 


opcodes E8 and EA -s^ ^' -''?'-> 






F990: 33 


>m ABS.ABS 


opcodes EC and EE — - 






F99E: CB 


>Fr REL.ZPI 


opcodes F0 and F2 - - * 






F99F: 60 


>FHfT ERR,ZPX 


opcodes F4 and F6 ^ i }?. 






F9«: FF 


>FIIT IMP, IMP 


opcodes F8 and FA i iz 


-') 


'-• 


F9A1: 7« 


>FIIT HW.ABX 


opcodes FC and FE • I T£ 


\ 




F9A2: 24 


^¥r ZXI.ZPG 


opcodes xl and x5, X even hMi AM 


• ■ 




F9A3: 31 


>Firr iiii,ABS 


opcodes x9 and xD, t nmi- I'-^li' i: 


4 




F9M: 65 


>FIIT ZIY.ZPX 


opcodes xl and xS, x odd .■ - ■'V'r^f'K' 


■; 




F9AS: 78 


>FIIT ABY.ABX 


opcodes x9 and xD, X odd . <' '•; U 


t 


-- * 


FIIT2 




•13 






♦ Address mode print fornit <nd initruction lingth -„-, — 


, .,.-. 




• packed 


» follows: 


ASrSBKS^ 


.*' '"' 




* l»d-in 


chars, lead-out ctilfs.lingtti - v-V- ( 


•}- 




• » (» »» ,X ) ,Y 


• ,1,2 '-v-<>^, • 


■kZ^: 




• ! ! 


! ! ! ! 


_f- . I w •-• V'iJ,*.- 






• \ ! 


/ \ I / 


1 : .-i V 


A.. 




• <xit jirsf 




r;. 






A '1* Indicates the partlcutar character (or pair) 


-. 






should be 


printed, a "0" indicatH not to print 


- 






Each bit i 


t tested left-to- right and characttri 








printed 


as required, pausing to print the 


r 




* 


■ddrets t>«t«e«n the lead- In and lead-out chars. 


- * 




* 


For exMiple 01011001 ($59) represents an address field 






• 


format of ($nn,X), zero page indexed indirect addressing. 






* 


Length is coded in zi. This is the ntmber of bytes of address 






* 




for the instruction. 






* 


^ 


XXX yyy zz address mode FHTl code 


•■ 




F9A6: W 


.DA utm.mM moR 






F9A7: 21 


Mmmm.9i imieoiate 1 


^; 




F9A8: 81 


• EW 


m00. 000.01 ZEROPAGE 2 eji^v 


__. 




F9ft9: 82 


.DA it^m.m.li ABSOLUTE 3 


1< 




«AA: 59 


.OA#t«18.110.01 (ZEfMPAGE.X) 4 « 


B.f 




F9U: 4D 


.DA#tei0.011.01 (ZEROPAGE),V 5 HriVW- 




r 


F9AC: 91 


.wmm.m.n zeropage.x 6 


m 




F9A0: 92 


.IJAm00.i00.lfl ABSOLUTE, X 7 


-J? 




F9tf: 86 


.IMm00.00i.lfl ABSOLUTE, V • uv«^ 






F9AF: 4A 


.DA #t010.010.10 (ABSOLUTE) 9 - . 


v<iS 




F9M; 85 


.DA m0fl.00LBl ZEROPAQE.y A < 


W 


T ,,'-_ 


F961: 90 


.QAm00.lll.0i RELATIVE B «:i^. 




::■. 


F9B2: 49 


.DA 1(010.010.01 (ZEflCPAGE) C v , 


&: 


Kif- ; 


F9B3: 5A 


.DA«010.U0.10 (ABSOLUTE, X> - -> ■■ 




-~4 


F9B4: D9 


CHAR2 .AS- 


-"V" Lewl-out characters for address field 





29A0: 
29A8: 

2960 
2988 
29C0 
2908 
29D0 
2908 
29E0 
29E8 
29F0 
29Fa 

2A0B: 
2Ag8: 
2At0; 
2A18: 
2A20: 
2A28: 
2A30: 
2A38: 



FF 70 24 31 65 78 00 21 

81 82 59 4D 91 92 86 4A 



85 

A4 
IC 
5D 
9D 
90 
IC 
69 
24 
24 



90 49 5A 
fl0 AC A9 
De8A62 
26 8B 62 
54 8A 44 
68 SB 44 
C4 29 B4 
74 AS 84 
74 53 F4 
72 53 Fa 



09 00 

AC A3 
IC 5A 
IB 94 
ID C8 
ID E8 
19 06 
19 28 
IB CC 
19 44 



D8 A4 
A8 A4 
23 48 
Al 88 
23 54 
Al 94 
AE 84 
23 6E 
23 4A 
Al 8A 



M) 06 lA AA SB A2 58 A2 
A5 74 69 74 24 74 24 72 
AE 44 AE 68 A8 B2 AD 32 
29 B2 8A 72 70 22 SB 72 
15 lA 90 lA GD 26 90 26 
A5 72 69 72 29 88 S3 OS 
84 C4 13 CA 34 26 11 48 
A5 44 69 44 23 A2 Afl C8 



$5FAF 

I55CF 'l 

12659 i': 

i7CF4 • 

}6439 . 

IF46B •■ 
I366S 
*F342 

$B412 ''- 
$8076 

$0CCC i 

JBBU ; 

SAAEF 
$9844 
$42C5 
$BE7D 
$A£F1 
$03GF -■> 
$F821 .<:n 
$0589 -b 



Vflhit Table Extension 



■^'\ 



■pr>- 



2A6F: AD '» $5909 

2A7fl: FF OF 90 0A 0fl 00 AC C6 18003 
2A78: AS 76 SA 74 SB 74 $5828 



XPTNOP 



2AB4: 40 00 06 20 

2AB8; 02 FB 98 A2 0C CA 30 0A 

2ACfl: 00 CB FA 00 FS BO'EA FE 

2ACB: M 00 60 14 lA IC 3A 5A 

2AO0; 64 74 7A 89 9C 9E 0F 



I65C4 . 

$DFA2 • 

$6BC7 " 

$0550 ■" 

$4C58 " 



"': I?. 



chkhvd 



= , ,'/ s 



$59E9 
$A4A6 



2612: C9 12 01 01 88 60 
2B08: FF 

28F1: CI F» . 

2919: B9 

291F: B3 'V 



3a) If you are modifying the AUTOSTART 
ROM enter the following: 



2AC6: B3FB 

2BB3; 5B 37 SB 36 5D 

2BB8: SO 5C SE 21 5C SC 5A 



$5688 

$9C7S 



3b) If you ant! modifying the Issue 19 NEW F8 
ROM enter the folloiwiqg: 

2EEA: 58 37 58 36 SO 50 S582B 

2EF0: 5C 5E 21 50 50 5A 20 $CE19 



2FE6: C4 
2FDC: B2 



J«, 



COUPtmST Ho. 29 



23 



2FDE; B2 . 

2FF5: C4 ^? M <• -r <'- '-■ ' 

4) Save the new version of the ROM to disk. 

BSAVE 
F8.W/C»2.DISASM,A$28W,L$8M 



5) Use this file to program an EPROM to 
replace your current F8 ROM. 



How it Works 



.'.•*'; , 



The accompanying source listings describe 
much of the detail of the new code including 
the packed data table structures used by the 
disassembler. To summarize, here is an 
overview of the modifications: 

The INSDS2 code had to be changed to 
accept the new opcodes and provide the correct 
length, format and mnemonic for INSTDSP. 
Some programs call INSDS2 directly to find 

three-byte instructions which requite adjustment 
during relocation, so the standard entry point 
{$F88C) was left unchanged. 

INSDS2 first screens out all opcodes ending 
in 3, 7, B, or F since they are not legal opcodes. 
In the process of beiitg tested, the opcode is 
modified to become an index into table FMT 1 . 
This table contains codes which identify the 
address mode for the opcode. These codes are 
packed two to a byte for efficiency and are 
unpacked by the code at SCRN2. 

A code of zero indicates that, although the 
opcode passed the first test, it is nonetheless an 
illegal opcode. Normally, all the new 65C02 
opcodes eiKJ up pointing to FMT I entries 
holding zeroes. However, we have revised these 
entries to indicate the appropriate address mode 
codes for the new instructions. 

If a non-zero address mode code is obtained 
from table FMTl, execution branches to 
GETFMT. Bad codes drop through to ERR 
where they are given a default impli«l address 
mode Oength of I, no address field characters), 
and are changed to an $0F opcode to force a 
"???" mnemonic. 

Non-zero address mode codes are used to 
index into table FMT2. This table contains 
address field print format and instruction length 
for the address mode. The retrieved byte is 
stored in FORMAT ($2E) and the 2 least 
significant bits (the number of bytes of address 
for the instruction) are sttip|><»i off and placed 
in LENGTH ($2F).r'';' ' 

The last step is to develop the index into the 
mnemonic tables. The three letter mnemonics 
are coded into two bytes now arranged as a table 
of consecutive pairs instead of the two separate 
tables used by the original disassembler. 
Subroutines XPTNOP and CHKIND haittile the 
new cfxxxles. CHKIND intercepts the new zero 



F985: 

« 

F9B6: 

F9B9: 

F9BA: 

F9BD: 



06 MM 
00 

AC A9 AC 
A3 A8 A4 



.HS 00 00 is skipflag for address field and 

doubles as implied, accumulator and 
error F1IT2 entry (address mode code I0F) 



.AS -"Xlt" 
.HSM 

CHARl .AS -",),#(!■ 



t«fd-lr cttiracfftrs for'addresl ^f iel d 



* 

* 
* 

* 

* 
* 
*- 

* 
♦ - 

00' 

01- 
02- 



Packed mnemonic letters, 5 bits per letter ^ -c' 

, total 15 bits + 1 unused (0) arrsnged -^...Jt.- 

as xxxxKyyy yyizzzz0 — '■ - --' ■-'-f'' 

ItlEML HNEMR v' ■■'■■■ -'■-- 

Add tBF to obtain character's ASCII code {msb set) 






Example: mnenunlc TVS has HNEML byte lAC and 

HNEMR byte $C6. In binary form SACC6 is 

1010U00U000U0 

The first five bits are 10101 or SIG. Adding »F 

produces JDS, the code for "TV The next five bits 

are IMU or S13. 113 4' $BF > $02, code for 'R', etc. 



is 

m 



Hacro to generate bytes from characters 



* 
m 

* 



* 

m 

■:*. 



,SE 
,SE I 
SE 2 
MA HNEU 
.SE ■]!"-" 
.SE "]2"-" 
.SE ■]3"-" 
.DA /X+V+Z 
.DA n*uz 
EH 



'«64 ':>(!' 

'♦2 .^>- ■ 



'i fill '.: ^tiiO:'4(J 
'. ■ ■!<Mi '3'' ' lVuC<> 



. Ji^ ft«lF- !>:4> 
'!*(,>« 1 m< 
IS=.*;3 lip-- 



3e -?!K 



Id 

F9C0- HNEML 


>«MEU B,R,K 


.!•- r7'- «*i<.tl-J 


fC 'Ji.'.-Sfiz 


F9C8: IC 


> .DA /x+r+2 


.' ■ ■. ':*'si-'i- .■ •,> '■ . ""'' ?'< 


"■■'' •;.-&;.■. 


F9C1; D8 


> ,DA ifx+y+z 


k - . 




F9C1- HNEHR 


EQ *-l 


:' < . ..% I ^ ' ' 


i- I f, 


F9C2- 


>MNEH P,H,P 


• • . i ^ -'1- 




F9C2: 8A 


> .DA /X+Y+Z 


:- ^ , 1- • 




F9C3: 62 


> .DA #X+Y+2 


: ■-.-.' ;■ ii 




F9C4- 


>MNEM B,P,L 


. ■ .-■ 




F9C4; IC 


> .DA /X+Y+Z 


'^i'lSi?''-r!if or.i •--: •■*•■ ■- ' '■ '•- 




F9C5: 5A 


> .0A#X+Y+Z 


;-J§>t. K' '«• U"- ■ v' :-if-' 




F906- 


>MNEM C,L,C 


,i.l'-fl['- ■-•.!-' ■ = %^- 




F9C6; 23 


> .DA /X+Y+Z 


.'»■« I ■ -r. - 




F9C7: 48 


> .DA #X+Y+Z 


«■-:•-.-,. . 1 .■•■>'>■. :-^i 




F9C8- 


>MNEM J,S,R 


• ».f,r ,P.U\ 'f^.--. 




F9C8: 5D 


> DA /X+Y+2 


■ -r-y- ssiiq '■<■-..'■■: ,. ' 




F9C9: 26 


> .DA #X+Y+Z 


i;- >■■!* S;;.? -'■■" IS n. «■ 




F9CA- 


>HNEM P,L,P 


■!iii,\!,tH^%^.l **)+ 




F9CA: SB 


> ,DA /X+Y+Z 


Vu i* 




F9C8: 62 


> .DA #x+y+z 


-.■.•■:.■« .'Xt va -<' 




F90C- 


>MNEM B,H, 1 


.,k*> . .-, _- . 




F9CC: 18 


> DA /X+Y+Z 


-^■■i i' -rai'- V- 




F9CD: 94 


> DA #X+Y+Z 


<*^-i^ ' -.■■ .V • 




F9CE- 


>MNE>I S,E,C 


^i '■:■= ■• • '•' 




F9CE: Al 


> .OA /x+y+z 


^4:i - ;*us.' . t A- 




F9C^: 88 


> .OA #x+y+z 


'.'r;',5 M^SlHiS'* A 




F9D0- 


>MNEHR,T,I 


-ym^.f -?% i'^ %im *' 




F9D0: 90 


> .DA /X+Y+Z 


WJl- :. ;■•-. ■■" 




F901: 54 


> .DA #X+Y+2 


■mx-. m ' > • • 




F902- 


>MN£M P,H,A 


:.JiS*- tl !:■■■•: ■ 




F9a2: M 


> .DA /x+y+z 


;m.>- «: .:-. 




F9D3: 44 


> .DA #x+y+z 


■«Sn .'s ;-ri'i ■ 




F9D4- 


>HNEH B,V,C 


K^,- -n * ■ 




F9D4: ID 


> .OA /x+y+z 


.SSas .J* 




F905: C8 


> .OA #x+y+z 


..?»-■.; 91 




F906- 


>HNEMC,LJ 


,•>. 




F9D6: 23 


> .DA /X+V+Z 


•;•- 





Sift 



COMPtmST No.. 29 



F9D7: 54 


> .DA ifX+y+Z 




FA86: 


SB 


> .OA /X+V+Z 




F9M- 


>MNEIII R,T,S 




FAB?: 


A2 


> 


DA #x+y+z 




F908: 90 


> .DA /X+V+2 




FAfl8- 




>yNEM s.T.y 






F9D9; 68 


> .DA iHX+Y+Z 




FA88; 




> 


OA /X+y+z 




F9DA- 


>MNEM P,L,A 




FAflS: 




> 


DA #x+y+z 




F9DA: 8B 


> .DA /X+Y+Z 




FA0A- 




>HNEM L,D,y 






F9DB: 44 


> .DA #X+V+Z 




FA0A: 




> , 


OA /X+V+Z 




F9rc- 


>IINEH B,V,S 




FA0B: 




*••..■> ». 


DA #x+y+z 




F9DC: ID 


> .DA /X+V+Z 




FA0C- 




>IINEHC,P,y 






F9D0; E8 


> ,DA #X+Y+Z 




FAflC: 




> 


DA /X+y+z 




F9DE- 


>tlNEIiS,E,l 




FA0D: 




> 


DA #x+y+z 




F9DE: M 


> ,DA /X+Y+2 




FA0E- 




>MNEM C,P,X 






F9DF-, 94 


> .DA #X+V+2 




FA0E: 




> 


OA /X+V+Z 




F9E0- 


>MNEtt e,R,A 




FA0F: 




> 


OA #X+Y+Z 




F9E9: IC 


> .DA /X+Y+Z 




FAia- 


■ u^. 


>»«EII T,X,A 






F9EL C4 
F9E2- 


> .DA #X+Y+2 

>yNEH D,E,Y ;: 




FA1>: 
FAll: 


44 


> 


OA /x+y+z 




> 


OA m+y+i 




F9E2; 29 


> .DA /%+i^t 




FAt2- 




>liNEM T,X.S 






F9E3: B4 


> .DA #X+¥+Z 




FAIZ: 


AE 


> 


DA /X+V+Z 




F9E4- 


>UNEH 8,C,C 




FA13; 


66 


> 


DA HfX+V+Z 




F9E4; 19 


> .OA /X+Y+2 




FA14- 




>MNEM T.A.X 






F9E5: OS 


> .DA KX+V+Z 




FAU: 


A8 


> 


OA /X+V+Z 




F9E6- 


>MNEM T,Y,A 




FA15; 


82 


> 


DA #X+V+Z 




F9E6; AE 


> .DA /x+y+z 




FAtfr- 




>MNEM T,S,X 






F9E7: 84 


> .DA #X+V+Z 




FA16: 


AD 


> 


OA /X+V+Z 




F9E8- 


>MNEM L,D,Y 




FA17: 


32 


> 


OA #X+V+2 




F9E8: 69 


> .DA /x+y+z 




FA18- 




>yNEM D.E.X 






F9E9: 74 


> .DA #X+V+Z 




FAIS: 


29 


> 


OA /X+V+Z 




F9EA- 


>H«H T,A,Y 




FA19: 


BZ 


> 


OA #X+V+Z 




F9EA: A8 


> .DA /X+Y+Z 




FAIA- 




>IMEH P,H,X 






F9E8: 84 


> .DA HfX+Y+Z 




FAIA: 


8A 


> 


OA /X+V+Z 




F9EC- 


>MNEIt 8,C,S ■ U-j 


>i' ■ 


:. FAIB: 


72 


>■ 


M i»X+V+Z 




F9EC; 19 


> .DA /X+Y+Z 


' 


FAIC- 




>HNEM N,0,P 






F9E0: 28 


> .DA #X+Y+Z 




FAIC: 


7C 


> 


DA /X+V+Z 




F9EE- 


>HNEMC,L,V 




FAIO: 


22 


> 


DA #x+y+z 




F9EE1 23 


> .DA /X+y+z . 




FAIE- 




>HNEH P,L,X 






F9EF: 6E 


> .M #x+y+z 




-FAIE: 


8B 


> 


DA /X+y+z 




F9F0- 


>HNEH C,P,y '■'• 


r 


'*''FA1F: 


72 


> 


DA #X+V+Z 




F9Fe; 24 


> .DA /X+Y+Z 




FAJ«- 




>HNEII A,S,L 






F9F1: 74 


> .DAiX+Y+Z 


_.^ 


,„J«ai; IS 


> 


DA /X+V+Z 




F9F2- 


>mBt l,N,Y 




FA^l; 


lA 


> 


DA #X+V+Z 




F9F2: 53 


> .OA /X+Y+Z 




FA22- 




>HNEH R,Q,L 




F9F3; F4 


> .DA #X+Y+Z 




FA2Z: 


9C 


> .DA /X+y+z 




F9F4- 


>HNEM B.N.E ■ ' 




FA23: 


lA 


> .OA #X+Y+Z 




F9F4: IB 


> .DA /X+y+z 




FA24- 




>MNEIi L,S,R 




F9F5; CC 


> .DA IX+Y+Z 




FA24: 


6D 


> .DA /X+Y+Z 




F9F6- 


>lilEH CL.D 




FAZ5: 


26 


> .DA #x+y+z 




F9F6: 23 


> .OA /X+Y+Z 




FA26- 




>IINEII R,0,R 




F9F7: 4A 


> .OA #XfY+Z 




FA26: 


9C 


> DA /X+Y+Z 




F9F8- 


>MNEMC,P,X 




FAZ7: 


26 


> .DA #X+Y+Z 




F9F8: 24 


> .DA /X+Y+Z 




FA28- 




>Ut€tt S,T,X 




F9F9; 72 


> .DA #X+Y+Z 




FA28: 


AS 


> ,DA /x+y+z 




F9FA- 


>MNEH 1 ,N,X 




FA29; 


72 


> .DA (fX+Y+Z 




F9FA: 53 


> .OA /X+Y+2 




FA2A- 




>MNEII L,D,X 




F9FB: F2 


> -OA K+Y+Z 




FA2A; 


69 


> .DA /X+Y+Z 




F9FC- 


>MNEtl B,E,Q 


_ 


FA26: 


72 


> .DA #x+y+z 




F9FC: 19 


> .OA /X+Y+Z 




FA2C- 




>HNEII D,E,C 




F9FD: A4 


> .DA #X+Y+Z 




FA2C: 


29 


> .OA /X+Y+Z 




F9FE- 


>imEHS,E,D 




FA2D: 


88 


" > . .OA mm. 




F9FE; Al 


> .OA /X+Y+Z 




FA2E- 




>IINEII l,N,C 




F9FF: 8A 


> .OA #X+Y+Z 




FA2e: 


S3 


> .DA /X+Y+Z 




FA09- 


>*INEIIT,S,8 : .,- 




FA2F; 


C8 


> .DA fX+Y+Z 




FAM; AD 


> .OA /miii (s- 

> .DA mm i- 




FA30- 




>M[£HO,R,A --.- 




FAai: 06 




FA30-. 


84 


. > , .DA /X+Y+Z 




FA02- 


>MNEIIB,I,T 




FA31: 


C4 


: > ' .DA #X+Y+Z 




FAflZ: lA 


> OA /X+Y+Z 




FA32- 




>lllNEll A,N,D 




FAa3: AA 


> .OA mx+Y+z 




FA32: 


13 


> .DA /X+Y+Z 




FAa4- 


>MNEM J,U,P 




FA33: 


CA 


> .DA #X+Y+Z 




FA84: 58 


> .DA /X+Y+2 




FA34- 




>IINEM E,0,R 




FAaS: A2 


> .DA #X+Y+Z 




FA34: 


34 


> .DA /X+Y+Z 




FA66- 


>JilNEM J,M,P 




FA35: 


26 


> .OA iKX+Y+Z 





page indirect instructions (non- indexed) and 
decrements them to form the indirect indexed 
opcodes with the same mnemonics. 

Some opcodes defy manipulation to form an 
index, so XFTNOP checks the opcode against 
a table of these codes and retrieves a 
corresponding index if a match is found. 

If the opcode is not in the exception table, 
execution falls through to the original MNNDX 
routine which processes the opcode bits to form 
an index from $00 to $3F. In either case, the 
resulting index is doubled to suit the paired 
mnemonic table before returning. . 



The Test Code Generator 



For diose who would like to exercise the new 
disassembler capabilities, the following 
program will store 256 groups of the pattern 
"xx FF EF" where xx increments from $80 
to $FF. Enter the code as follows: 

* 
' .«: . Test Code Generator •.% ; 



A9 00 85 2E A9 30 85 2F I717C 

A0 80 A2 00 SA 91 2E E6 S99A1 

2E D0 02 E6 2F A9 FF 91 I3FB8 

2E E6 2E D0 02 E6 2F A9 $32F1 

EF 91 2E E6 2E 00 02 E6 SBODA 

2F E8 00 E0 60 $6742 



0810 
0818 
0820 
0828 



When ready, save the file to disk with 

BSAVE B.TEST CODE 
GENERATOR,A$8«»,L$2D 



J 



When you BRUN B.TEST CODE 
GENERATOR it will write the test pattern 
staning at address $3000. Disassembling $3000 
to $32FF will tet you sec how the modified 
disassembler handles each possible opcode. 

Conclusion 

I have found the Apple's built-in 
disassembler an invaluable learning tool, a 
useful debugging aid and an essential code- 
tracing partner. It seems only fitting that it keep 
pace with the very microprocessor that brings 
it to life. 



Edilors N<He: The source code presented wiA 
this article cannot be assembled by any version 
of the S-C Assembler before version 2.0. 

Due to the extremely large size of the six 
source code listings accon^xmying this article, 
they are one-afier-another all through this 
anicle. The source code is the boxed portion 
of this anicle. 

To save space, the source code on this page 
is printed as two one-column listings. 

Also, the next page contains the final piece 
qf Ms source code listing. 
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LiT 



t^Mt^sh'iM^^^--. Extension of ™fliiionic tal)l4 

ft-jtwri-Sit! »a . .OR JFA6F On top of iNHAH I ■r^~■J■ i^ 

JSS-tew-fe'^ftt VH:.-i^ Oej . TABLE EXTENS I »-M f 



-->|M¥|;-. ^i 



'^^^'-1'" i; t^scrii ^o genfirifs M** from characters 



; 



FA36- 

FA3e: 11 

FA37: 48 

FA38- 

FA38: AS 

FA39: 44 

FA3A- 

FA3A: 69 

FA3B: 44 
•fMC- 
'^f«C: 23 

FA3D: A2 

FA3E- 

FA3E: A0 

FA3F; Ce 



>MN£U A.CCi .4, .. 

> ;m /x+y+2 

""'S-f''''-^^ .» #X+Y+Z • 
>HNEII SJVA li"' 

> .DA /X+Y+2 -• ;■ 

> .D»IK*Y+Z -t., 
>IINEM L,D,A 

-'•>"' *■;•■ '- ,DA /X+YtZ ' 

■'^'-- ■'^^lilAiXf^r^-'^^ 

>MNEH C,H,P "-1* --"i^'-'' 

> .M VXtY+Z-'r ^" 

> .DA l»X+Y+Z ''^■■■=' 
>MNEM S,B,C -''I' 

> .OA /x+y+z 



y % 






't ' !SE 2 ■• - ■■■'■ '^^ 
-CURW .EQJCF!^ .,,„ . 






.i£ L? .M S^S A Si ..§6 



ir.H Y 






MA met 

SE '•]r-'?'»art ■■;" 

.SE ■']2'-"?"*64 ■•"■'^" 
SE *]3"-'?''*2 
.QA /X+Y+Z .'o'.- 

f- .DA#X+Y+Z"-' --"■•■- 









1 



FA6F: AD FF CF IDA CUROM Turn off exttns ion ROH for RESET 

FA72: 90 BA BCC END fttipoiw table 



]rA74- 

FA74: 00 

FATS: 00 

FA76- 

FA76: AC 

FA77: C6 

FA78- 

FA7S: A5 

FA79; 76 

FA7A- 

FA7A; 8A 

FA7B; 74 

FA7C- 

FA7C: 8B 

FA7D: 74 

FA7E- END .EQ ♦ 

C6ff0- BOOT .EQ SC600 

FB02- CHKIND EQ $FB02 

FEEA- XPTMW .EQ IFEEA 

'^^^i''' P ^\ V'' /•'■^^■■''•■■' ■-•' " 

■'^- ■■'-««^'^'^- • .OR tFAB4 ■ "" 

i^.(i^^m'^-:--jp OBJ.XPTNOf^ 



>HflEH ?,',? ... Ji ; 

> ,OA/x+ytZ'>, 

> . .p.'..DA #X+Y+Z . . 
>HNEll T,R,B ■ 

> .DA /x+y+z 

> .; .W lfXtY4Z 
>«NE1I S,T,Z 
...>n;. .i;jnA'/X+Y*Z i 

>{;iM^>H .OAIX+Y+2 ■: 
>MrtEII P,H,Y r. 

> .DA /x+y+z ■-,,, 

> .DA #x+y+z . 
>mm p,L,Y , 

> .DA /x+y+z 

> .DA #x+y+z 






5.;> .yr. 



WW.- 



^v=w. 



ftamtartf drive boot address 

code to test for zp indirect codes 

iRdexH for exceptional codes 






after SETPLP in reset handler 



^JlS4:4C»Cfi. JUF'SOOT boot on cold start 

FAS7: 20 02 FB XPTNOP JSR CHKIND handlezp indirect codes first 

FABA: 9S TYA recall opcode 

FAB8: A2 00 ---""v UX #lflC twelve opcodes to cheek for 

:FAB0: CA ' ' .t DEX 



FABE 
FAC9 
FAC3 
FKS 



30 0A 

D0C8 FA 
00 F6 

BD'EA t^ 



FAC8: AB0«---^^' 
FACA: 60 ''■-■* 



BMI .2 
CUP OPTBL,X 
BNE .1 
LOA XPTNOX.X 



if(TS 



exit if no matchups 

check opcode aga i nst tab ! e 

no match, try next entry 

matches, pickup 

corresponding imemonic 

index 

must exit with Y > 



FAC6: 14 

FACC: lA 

FACO: IC 

FACE: 3A 

FACF: 5A, 

FAD0: 64 

FADl; 74 

FAD2; 7A 

FADS: 89 

FAD4: 9C 

FADS: 9E 

FAD6; 0F 




TIS zpg 
INC acc 

DEC acc 
PHY Imp 

Z zpt.J 
PLY Imp 

SIT 1111^:, 
StZabs ' 
5TZ ebs.X 
W? cod*,. 



I 



c\ 



■^1 iCHECK ZP ItffllRECT ROUTINE 



Ml 



^%^ 






,1t «J. CHKIND 



on top of old DISKIO 



■ * 



m2: C9 12 ;' C4(INDCHP #$12 



FB04: D0 01 
FB06: Si : 



Ffi07: 60 
Fa08; FF 



BNE PTl 
OEY 



f 
Pfl 



RTS 
.US FF 



is CI 1 one of the new 

indirect opcodes^ 

no, exit 

yes, convert to 

indirect, y code with 

imeinonic 

filler byte 



* Table of nmemanic indexes for exceptional 65C02 opcodes * 

k .OR tFEEA use RDORHR space^ '-*5tS -:-'- 
.TF OBJ.XPTNDX «' -'■>■■ 



"e *■ 



* ~ 
21- 
36- 
37- 
5A- 
5B- 
5C- 
5D- 
5E- 

• — 



BIT 
DEC 
INC 
ERft 
TRB 
STZ 
PHY 
PLY 



E0»2l 
EQI36 
EQ 137 

EQ SSA 
EQ $56 
EQ $5C 
EQ $5D 

eo$5E 



Mnemon i c 
Mnemonic 
Mnemonic 
Mnemonic 
Mnemonic 
Mnemon i c 
Mnemon i c 
Mnefflon i c 



Index 
index 
index 
i ndex 
index 
index 
index 
index 



for BIT 
for DEC 

for ftr 

for T7? 
for TRB 
for"^ Sft 
for PHY 
for PLY 






FEEA: » 

FEEB: 37 

FEEC: 56 

FEED: 36 

:FEEE: 5D 

FEEF: 5C 

FEF0: 50 

FEFl: 5E 

FEF2: 21 

FEF3: 50 

FEF4: 5C 

FEF5: SA 



-'4#3- 



■l-*H 



.DA #TRfi 
i.OA ttNP 
I.DAiiniRiB 

.DA #DEC 
'.DA KPHY 

.DA USTZ 
; .DA #STZ 

.DA »PLY 
:..DA IfflIT 
■ .DA #STZ 
i.DA USTZ 
|.DA#ERR 



4A 



^ . W>^- 



-i 



i^liu 
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softkey for... 



J r-^ 



Hot 



T 



f « 



own 



V, 



~ > 



rvuva 



-r^ 



v-i-* ■' \ ' 



by PhU Pattengale 



Uptown Scfiwart 



Requlrcnieiits: 

4 blank disks (or 2 double-sided) 
FID and COPYA 



/ « 



In first looking at this disk, it seemed to be 
unprotected. I could CATALOG it. I was able 
to make a COPYA version by modifying DOS 
so it would ignore errors. I tried to boc4 the 
COPYAed version; however, the protection 
leared its ugly bead, and the prograni crashed. 
I decided to start my search through die code 
wiA the file UPTOWN TRIVIA since it made 
logical sense that it would be the hello file. 
(Also, if ycu boot a sector editor and look at 
track $01, sector $07 you'U see die hello 
filename there.) 

After looking thraugh the file's code, starting 
at $0801, 1 passed a few JSR's and some slick 
code having nothing to do with the protection 
(more on that below). Finally, at $0872, I 
racountered a JFMP to $093D. Looking here I 
found a JSR to $0878. When I looked at $0878 
I did a real quick double take. The code was 
incredibly sdf-modilying. Each Une changes the 
start of the following line, until it gets to some 
disk accessing code. I decided that this was my 
routine that did the disk check, and so I simply 
put NOP commands in place of the JSR opcode. 
(NOP-No operation opcodes). I then set the 
screen back to graphics mode with the 
qipropriate pcdces ($C050, $0052, $Ce54) and 
started the program back up with a $801G 
(which I couldn't see because I was in graphics 



mode) ccmimand and guess what? It started right 
up and ran beautiftiUy! 

Later experimenting showed that it could be 
copied with FID, but the IX)S is what turns on 
the hi-res screen for the game. An interim Hello 
program is needed to do that without their DOS. 

On with the softkey 

So, in order to sofdtey Uptown Trivia, you 
must: 

1) Type in the following program. 

10 HGR : POKE -16302,0 

20 PRiNT Cfflt(4);-BRUN UPTOWN TRiViA" 

2) Initialize a blank disk widi the above as the 
HELLO program,,. ,. , -;.,., ,s^^^; ^, - yr :;.., 

INIT HELLO ' ^ 'V"' 

3) Copy all the files from Uptown Trivia Side 
ft 1 to your new disk using FID or a similar file 
copy program. 

4) Copy sides 2-4 with plain old COPYA. 
And tMt's all there is to it! 

Oh, by the way... 

This file loads at $801 and proceeds to do 
something I had never thought of doing. The 
file does its DOS commands by doing a JSR 
to a routine that reads the stack to find out where 
it was called from, and proceeds to ' 'print' ' the 
string of characters immediately following the 
calling JSR. DOS will intercept the characters 
as if they were printed from BASIC or typed, 
andperform the DOS commairiif it stans with 
a I^M ($84) and ends with a iSiM or Return 
($8D). The subroutine continues to print the 
characters until it finds a $00, at which point 
it will set the JSR's return address in the stack 
to the location of the $09 and return as if nothing 
happened! 



Let me illustrate that with a simplified 
example... \ - 



S800- 


JSR $0900 


;Caii orint routine. 


S803- 


.HS 84C3C1D4C1CCCFC78D00 




"CtriD CATALOG Ctrflt"+$00 4 


1800- 


JHP $0303 


coldstart DOS 


$900- 


PLA ;6et iobyt« of return 


$901- 


TAX ; ) 


iddr end save It in X. 


$902- 


PU ;Get hibyte end put .,.-. 


$903- 


TAY ; 


t in Y. --^ 


$904- 


iNX ;Point X to next byte. . 


$905- 


LOA $0800, X 


Loed Accumulator with 
what is at $0800fX. 


$908- 


B£Q $0910 


If A - then brinch ; 
to the exit. 


$90A- 


JSR $FDB) 


Outputs character In.^ 
A to the screen. M' 


$90D- 


JHP $0904 


Continue the loo^/'g'* 


$910- 


TVA 


Hove the Y index ' .H* 


$911- 


PHA 


(hibyte) back 
onto the stack. 


$912- 


TXA 


Hove the latest X 


$913- 


PHA 


value (new lobyte) 
tuck onto the stack. 


$914- 


RTS 


return to caller 



Now, when this program enters the 
subroutine, the stack has the values $08 and $02 
in it (the return address). The "print" routirie 
uses this in order to Find the text string. After 
ttte printing is done, its counter is at the location 
of die $00 ($080C) so at die end of the "print" 
routine, a S0C and a $08 are pushed back onto 
the stack. When the 6502 gets the RTS at 
$0914, it adds one to the address it finds on die 
stack ($80C) and continues the program at 
$0S0D. In dids example we just exit to BASIC 
instead. 

Well, I found this a nifty little way to use 
DOS from machine language so I thought I'd 
pass it on to you. 



.i 
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Softkey for 




,.« .11 



by Randy Ramirez 



CBSSofiware 

One Fawcett PL t,^ t^j gjg 

Greenwidt. Ct 96386 ' 



Requirements: 

48K Apple ][ 

DOS 3.3 

FID 

A blank disk 



51 ^ 

■gvoil, '"'AVT 



Nothing much was happening at the office. 
I wanted to call it a day. Suddenly, the phone 
rang. Someone just reported a murder. It seems 
as though s homicide detective uever gets a 
break. Pity. The heat's on. I've got to search 
for clues, gather evidence, and hopefiiUy close 
the case. That's the object of Murder by the 
Dozen. 

Upon booting up the disk, one can see the 
familiar '*]" prompt. However, when I tried 
booting up a normal DOS 3.3 disk, modified 
DOS to ignore read errors, and tried 
CATALOGing Murder by the Dozen, I got the 
catalog. From this, I concluded that it is a 
relatively normal DOS. 

Further investigation of the disk reveals 
altered data and address end marks. When 
coming across a problem that involves files and 
just altered epilogues, the most logical step is 
to tell DOS not to read the epilogues and copy 



the files to a blank disk with FID. 

I found that it is best to tell DOS not to read 
the epilogues rather than tell it to ignore all 
kinds of errors. This has the advantage of still 
checking the integrity of the data while copying. 

If you follow the "read address field" and 
"read data field" routines, they each eud with 
a disk read, followed by a CMP (CoMPare) 
with $D£, then another read and CMP with 
$AA. If any bytes do not mateh, they go directly 
to $B942 and indicate an error. The trick is to 
tell DOS to stop reading at the beginning of the 
epilc^ and singly CLC (CLeai Carry) and RTS 
(ReTum from Subroutine), 

The changes to do this ue; 

B92F:1S «t 
B98Bil8 61 

We can incorporate this into our softkey. 

1) Initialize a blank disk and delete the HELLO 
program. 

INTT HELLO ^ *^ 

DELETE HELLO ' 

2) Enter the monitor and alter DOS as described 
above. nn » - 

CALL-I51 
B92F:1» M 
B98BaS <!• 

3) BRUN FID and copy all the files from 
Murder by the Dozen to your freshly formatted 
disk. 

That's all there is to it. You now own a 
deprotected version of Murder by the Dozen. 



.i 



Adventure 
Tips 



*t p; 



ENCHANTER 



• Looking under lily i^s can be helpfiil, 
as can going in shacks! 

• Hungry? Try c^>ening the oven. 

• Spring water is very thirst-<|uenching. 

• Looking under trees can mend torn 
things. 

• Try "rezrov" on the egg, 

• Pursuing strange noises in the library can 
be fatal! 

• Talking to frogs can be very helpfiil. 

• Try reading the old dust^ book. 

• Dreams can come true. 

• Be carefiil when entering temples! 



•l^TPJcBt ^^-i^- 



By Jesse Weissman 
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PLANETFALL 

• To cross the ravine, DROP LADDER, 
EXTEND LADDER and PUT LADDER. 

By Paul Wilson 



WIZARD & PRINCESS 

• Visit the tower in the Wizard's castle 
twice and be sure to have the ring. 

• Copy die two notes on paper and put the 
glyphs one above the other. 

• One of the snakes \& good, help him. 

• Can't cross the bridge with any of your 
load? The locket will help. 

• Only one item from the fly by night 
peddler will be of use to you. 

• It serves as a medieval doorbell. 

As for the giant, think of the faiiy tale about 
Jack. 

i-- arc . 4 : I By Paul Wilson 



CRITICAL MASS 

• Please don't forget the flowers, they will 
be needed at the airport. 

• You must have the soup to stay alive. 



By Debbie HoUoway 



TRANSYLVANIA 



• You must eat garlic. 

• Show cross. 



By Ed Higgins 



The end is near! 



Were running out of 

The 

Best 

of 

Hardcore 

Computing 

This could be your 

LAST CHANCE 
to get your own copy of 
this rare collector's edition. 



Just sand in $19.95 check or money order (US funds only) to: 

COMPUTIST 

PO Box 110846-T 

Tacoma, WA 98411 

Washington state orders add 7.8% sales tax. Foreign orders add 

20 % shipping and handling. S M orders enclose signature and 

expiration date. OFFER GOOD ONLY WHILE SUPPLY LASTS! 



We are NOT 

PIRATES! 

but we're not fools, either. 

We're serious programmers and software 
users who just want to have backup copies 
of any software we own. COMPUTIST 
magazine shows us HOW TO MAKE 
BACKUPS OF COIVIMERCIAL SOFTWARE 
regardless of the maker's attempt to stop us 
from having legal copies. Don't let them stop 
you from protecting your own rights. 



Remove copy-protection 

from your valuable library of expensive software. The 
publisher of COMPUTIST has been showing subscribers 
how to unlocit and modify commercial software for the past 
4 years. Don't be one of the users abused by user- 
FIENDLY locked-up software. Subscribe. 



i -.t^- 



6 issue SUBSCRIPTION RATES: 
- U.S.: $20 
I U.S. First Class: $24 
Canada, Mexico: $34 
'c Foreign Air: $60 

SAMPLE COPY: 
U.S.: $4.75 
i* Foreign: $8.00 



□ NEW subscriber 
Nama • 



D Renow my subscription 



Address 
aty 

Country 



aEisiM:^®: 






Signature ' ■ , , ■ 






US funds drawn on U.S. bank. In Washington Md t.BK tvt. 
Send check or money oider to: 

'ifi *5^aS?f? COMPUTIST •,? :tg 'f^ S,t ? 

■ '" PO Box 110846-T 

Tfe H'l.H-* -w Tacoma, WA 98411 



5 





With every set of 20 disks you order 
You can get sets for as low as 

$17.25 

That's a total Of 

25 disks 
for as little as 

69<|; 

a disk 



SS/DD Namebrand 

51/4" floppies 
100% guaranteed 

& include: 

reinforced hubs 

& write-protect tabs 



^# 



. sets wtthoul sleeves at S 17.25 per set 
. sets, with Tyvek ^sves at $1B. 50 per set. 



Send ma. 

Send me . 

Add $3 shipping and handtlng for the firel set, $1 tof each additions! sal. Foreijjn 
orders add 20%. US funds drawn on U.S. bank. Washington ordera add 7.8% 
sales (ax. Sand your cirders to: 

Sankc> PubUsUiv; PO Box IIOSM-T; Tscoma, WA 98411 



Nome 




-ID*. 



■;«:iKr-. f.' 



I€v^^ 



.CP29 
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«ide 



Back Issues 



of COMPUTIST (formerly Hardcore COMPUTIST) ^ 

are stilf available, though some issues (marked NA> are sold out, ^'"1 
Library disks are avaifable for ALL issues of COMPUTIST and even the old COREs; 







Don't 



I'lv 



[jJ/jJUJlU- 

in programs that appear in COMPUTIST. 



•c • .1 



•f. rf /■ 



• in ■:>iW 



Order the Library Disk, insteadi 

For each issue of COMPUTIST, a Library Disk containing all the programs that appeared in that issue 
is prepared for SMART READERS like you who have better things to do with their time than type in 
fxogrom listings. Please use the order form to order either the mogozlnes or library disks or BOTH 
MAGAZINE AND DISK AND SAVE $1.75. Documentation for Library Disks is in the corresponding Issue. 



Back Issues and Library Disk order form 



luiM 



29. 
28. 
27. 
26. 
25. 
24. 
23. 
22. 




21 
20 

18 
17 
IS 
16 
14 



. □ □ □ 
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Moat ordars ahipped UPS. 
Pl»a«« UBB streat addreaa. 

In Washington state: aoltf 7.8% sales tax. 

Offer good whila supply lasts. 

Foreign ordere please use chart below. 



Back Issue Rates For Foreign Orders (effective immediately) 



Magazine orders Canada/Mexico Other Foreign 



Quantity 

1 -2 

3-4 
& or mors 



Price per copy 
$8.00 
$7.00 
$6.00 



Price per copy 
$14.25 
$13. 2S 
$12.26 



FOREIGN DISK ORDERS 

Foreign diak ordara add 20% ahipping. 

Spaelal "Both" diak and magazlna combine tioos ahown 

do Dot apply to Foraign ordara. 

US funds drawn on US banka. 

AU foraign ordars saot AIR RATES. 



Description of Available Back Issues 



Softkeys I Ultima IV | Robot 
Odys!«y | Rendezvous | Word Attack & 
Classmate | Three from Mindscape | Aipatiabetic 
Keybording | Hacker | Disk Director | Lode 
Runner ] MIDI/4 | Feature \ Capturing the 
Hidden Andion Editor | Core | Fingerprints Plus: 
A Review | Beneath Beyond Castle Wolfenstein 
(part 2) I 



^S 1 Sofikeys \ DB Master version 4+ | 
Dazzle Draw | Archon | Twerps | Readers' 
Sofikeys \ Advanced Blackjack j Megaworks | 
Summer Games | College Entrance Exam Prep | 
Applewriter revisited | Features \ Demystifying 
The Quaner Track | Core \ Proshadow; A 
ProDOS Disk Monitor 



Softkeys \ Microzines 1-5 | 
Microzines 7-9 | Microzines (alternate method) | 
Phi Beta Filer | Sword of Kadash | Features j 
Daleks; Exploring Artificial Intelligence | Making 
32K or 16K Slave Disks | Core \ The Games of 
1985: part II \ Reader's Sofikeys | Miner 2049er | 
Learning with Fuzzy womp { Bookends | Apple 
LOGO II I Murder on the Zindemeuf | 



Sofikeys I Sar^on III | Wizardry: 
Proving Grounds of the Mad Overlotd and Kni^ 
of Diamonds | Reader' Softkeys | The Report 
Card VI. 1 | Kldwriter j frarure [ Apple )[ Boot 
ROM DisassemUy | core \ The Graphic Grabber 
v3.0 I Copy n+ 5.0: A Review | The Know- 
Drive: A Hardware Evaluation | An Improved 
BASIC/Binary Combo | 



Softkeys | Cannonball Blitz | Instant 
Recall I Gessler Spanish software | More 
Sticky bears | Readers ' Softkeys \ Financial 
Cookbook I Super Zaxxon | Wizardry | 
Preschool Fun | Holy Grail 1 Inca | I28K 
Zaxxon I Features \ ProEdit | Core \ Games of 
1985 part 1 1 



Readers' Softkeys \ Rendezvous With 
Rama | Peachtree's Back To Basics Account inf 
System | HSD Statistics Series | Arithmetickle 
Arithmekicks and Early Games for Children 
Feature \ Double Your ROM Space | Towards 
a Better F8 ROM | The Nibbler: A Utility 
Program to Examine Raw Nibbles From Disk | 
Core I The Games of 1984: In Review- part II | 



Softkeys \ DB Master 4.2 | Business 
Writer | Barron's Computer SAT | Take 1 | Bank 
Street Speller | Where In The World Is Carmen 
Sandiego | Bank Street Writer 128K | Word 
Challenge | Readers' Sofikeys \ Spy's Demise | 
Mind Prober | BC's Quest For Tires | Early 
Games | Homeword Speller | Features \ Adding 
IF THEN ELSE To Applesoft | Core \ DOS To 
ProDOS And Back | 



Softkeys ] Electronic Arts software | 
Grolier software | Xyphus | F-I5 Strike Eagle | 
Injured Engine | Readers ' Softkeys \ Mr. Robot 
And His Robot Factory | Applecillin II | Alphabet 
Zoo I Fathoms 40 | Story Maker | Early Games 
Matchmaker | Robots Of Dawn | Features \ 
Essential Data Duplicator copy parms | Core \ 
Direct Sector Access From DOS 



Softteys I Scholastic Version of Bank 
Street Writer | Applewriter //e 1 SSI's Non-RDOS 
Disks I Readers' Softkeys \ BPI Accounting 
Programs and DesignWare Pn^rams | Features \ 
Installing a Ft^ Sector Patch Into Applewriter 
tie I Simple Copy Protection | Core \ The Games 
of 1984: In Review | 65C0(2 Chips Now 
Available | Checksoft v2 | 

1 7 Softkeys | The Print Shop | 
Crossword Magic | The Standing Stones | Beer 
Run I Skyfox ] and Random House Disks | 
Features \ A Tutorial For Disk Inspection and die 
Use Of Super lOB | S-C Macro Assembler 
Directives (reprint) Core \ The Gr^ic Grabber 
For The Print Shop | Ute Lone Catalog An^ger 
Part 2 



Sofikeys \ Choplifter | Mufplot | 
Flashcalc | Karateka | Newsroom | E-Z Draw | 
Readers' SoJUceys | Galo | Dino Eggs | Pinball 
Ccmstruction Set | TAC | The Print Shop: 
Graphics Library | Death In The Caribbean | 
Features \ Using A.R.D. To Softkey Mars Ciirs | 
How To Be The Writemaster | Core \ Wheel Of 
Money | 



Softkeys \ Miner 2049er | Lode 
Runner 1 A2-PB1 Pinball | Readers' Softkeys \ 
The Heist | Old Ironsides | Grandma's House | 
In Search of the Most Amazing Thing | Morloc's 
Tower j Marauder | Sargon III | Features \ 
Customized Drive Speed Control | Super lOB 
version 1.5 | Core | The Macro System | 



Readers' Softkeys \ Rescue Raiders | 
Sheila | Basic Building Blocks | Artsci 
Prx^grams | Crossfire ! Sofikeys \ Sensible Speller 
for ProDOS | Sideways | Feature \ Secret 
Weapon: RAMcard | Core \ The Controller 
Writer | A Fix For The Beyond Castle 
Wolfenstein Sofkkey | The Lone Catalog Arranger 
Part I 

1 3 Sofikeys I Laf Pak I Beyond Castle 
Wolfenstein | Transylvania | The Quest | 
Electronic Arts | Snooper Troops (Case 2) ] DLM 
Software | Learning With Leeper | TellStar | 
Core I CSaver: The Advanced Way to Store 
Super lOB Controllers | Adding New Commands 
to DOS 3,3 I Fixing ProDOS ! ,0. 1 BSAVE Bug | 
Review \ Enhancing Your Apple | Feature \ 



Locksmith 5.0 and Locksmith Programming 
Language 

7 Softkeys \ Zaxxon | Mask of the Sun | 
Crush I Crumble & Chomp | Snake Byte | DB 
Master | & Mousk^tack [ Features \ Making 
Liberated Backups That Retain Their Copy 
Protection | S-C Assembler; Review | Disk 
DitBctoiy Designer | Core \ COREfiler: Part 1 1 
Upper & Lower Case Output for Zork 

^M Ultima II Character Editor | Sofikeys 
Ultima H I Witness ] Prisoner II ] Pest Patrol 
Adventure Tips for Ultima II & III | Cc^ II Plus 
PARMS Update 

1 Sofikeys | Data Reporter | Multiplan | 
Zork I Features \ PARMS for Co]>y II Plus | No 
More Bugs | APT's for Choplifter & Cannonball 
Blitz I 'copycard' Reviews \ Rqday | Crackshot | 
Snapshot | Wildcard 



tm^b ^V Games; 

Constructing Your Own Joystick | Compiling 
Games | G.4M£/f£W£»'S.- Over 30 of the latest 
and best | Pick Of The Pack: All-time TOP 20 
games | Destnictive Forces | EAMON | Graphics 
Magician and GraFORTH 1 and Dragon 
Dungeon | 



b ^ UtiHtes: 

Dynamic Menu | High Res: Scroll Denw ] GOTO 
Label: Replace j Line Find | Quick Copy: Copy | 



iV B± 1 Graphics: 

Memory Map | Text Graphics: Marquee | 
Boxes I lagged Scroller | Low Res: Color 
Character Chart | High Res: Screen Cruncher | 
The UFO Factory | Color | Vector 
Graphics: Shimmering Shapes | A Shape Table 
Mini-Editor | Block Graphics: Arcadfi ^lality 
Graphics for BASIC Programmers | Animation | 



Back issues not listed 
are no longer available. 

But disks are still available for 
ALL sold-out issues ! 

Use the order form 
on the other side of this page 
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COMPUTIST 

is a inoothly magazine dedicated to the 
serious user of the Apple (or compatible) 
computer. COMPUTIST welcomes articles 
on a variety of subjects in all levels of 
technical difficulty but requires accurate 
data, technical competence, correct Engli^ 
usage, readable style, and fiilly defined 
jargon and buzzwords. 



MANUSCRIPT 
MECHANICS 



All manuscripts must be typed or printed 
on one side of the paper. Text should be 
double-spaced. 

Printouts should use a non^ompressed 
font with both \ippei attd lower case. A letter 
quality mode is preferred, with each page 
torn at the perforation only. Pages need not 
be stapled together. The cover page of each 
manuscript should contain the foliowiiig 
data! 

TITLE OF WORK 

FULL NAME OF AUTHOR 

ADDRESS 

PHONE NUMBER 

Each page of the manuscript and program 
lining should include the author's name, the 
title of the work, and the page number in 
the upper right hand comer. 

The ariicle and any accompanying 
program should be submitted as a 
Stanford text (Ue on a DOS 3.3 disk. Label 
the disk with the title of the work and the 
author's full name and address. On disk, tsxt 
must be single-spaced only. Please identify 
your editing program. 

Original disks are always returned as soon 
as possible. Other materials will be returned 
only when adequate remm packaging aiKl 
postage is enclosed. We arc not responsible 
for unretumed submissions. We will 
guarantee the return of original commercial 
disks mailed to us for verification of an 
accompanying softkey. 

You will be notified of the status of your 
submission within 4 to 6 weeks after it is 
received if the article is a softkey 
accompanied by an original disk. Please 
submit completed manuscripts directly; do 
not query first. Previously published 
material and simultatteous submissions are 
not accepted. 






SUBJECTS 






We prefer material on these tt^ics: 

1) Original program/article combinations 

2) General articles (Apple computing) 

3) Softkeys 

4) Advanced Haying Techniques (APT's) 

5) Hardware modifications 

6) DOS modifications 

7) Product reviews (hardware and software) 

8) Utilities 

9) Bit Copy Parameters 



WRITING 
YOUR ARTICLE 



Observe the foUowing points of style: 

A. Always assume that your reader is a 
novice and explain all buzzwords and 
technical jargon. Pay special attention to 
grammar and punctuation; we require 
technical competence but also good, 
re^l^le style. 

B. Whenever ^ipiopriate, a list of hardware 
and software requirements should be 
included at the beginning of the manuscript. 
When published, this list will be offsa from 
the main text. 

C. Include the name and address of the 
manufacturer and the price when a 
commercial program is mentioned. This b 
of particular importance in PRODUCT 
REVIEWS. 

D. When submitting programs, first 
introduce the purpose of the program and 
features of special interest. Include 
background information describing its use. 
Tips for advanced uses, program 
modifications, and utilities can also be 
included. Avoid long print statements and 
use TABs instead of ^>aces. 

Remember: A begiimer should be able to 
type the prt^ram with ease. 

E. A PROGRAM is not accepted for 
publication without an accompanying 
article. These articles, as well as articles on 
hardware and DOS modifications MUST 
summarize the action of the main routines 
and include a fiilly remarked listing. 



F. GENERAL ARTICLES may include 
advanced tips, tutorials , and explorations of 
a particular aspect of Apple computing. 

G. SOFTKEYS of any length are acceptable 
and must contain detailed step-by-step 
procedures. For each softkey, first introduce 
die locking technique used and then give 
precise stqis to unlock the copy -protected 
program. Number each step whenever 
possible. We accept articles which explain 
locking techniques used in several programs 
published by die same con^any. 

H. When altering game programs, the 
changes made are sometimes extensive 
enough to warrant the title of ADVANCED 
PLAYING TECHNIQUE (APT). APTs can 
deal with alterations to a program, deleting 
annoying sounds, acquiring more points in 
play and avoiding hazards. Again, provide 
Btep-by-step instructions to complete each 
AFT and explain each step's fimction. 
APT's of 100 words or tnorc are preferred. 






AUTHOR'S RIGHTS 



Each article is published under the 
author's byline. As a rule, ali rights, as well 
as one-time reprint rights are purchased. 
Purchase of exclusive rights to progranu is 
required; however, alternate arrangements 
may be made with individual authors 
depending on the merit of the contribution. 






PAYMENTS 



COMPUTIST pays upon publication. 
Rate of payment depends on the amount of 
editing required aivl the length of the article. 
Payment ranges from $20 to SSO per typeset 
page for an article. We also pay $10 to $20 
for short softkeys aiKl APT's. A fully 
explained softkey accompanied by tlK 
commercial disk for verification may earn 
up to $50 per typeset page. 

Please mail your submissions to: 

COMPUTIST 

Efiitorial Department 

FO Box 110846-T 

Tacoma, WA 98411 



your disks from their uncopyable status 



H Now you can make necessary backups 
1 }f your locked-up commercial software 
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The 

of Sofftfeeys 

shows you 

how to softkey 

(undo copy-protection on) 

commercial software. 

Volumes II and tit are being compiled now! 



Volume I 

( 157 pages) 
* contains softkeys for 

Akaabeth 

Ampermagic 

Apple Galaxian 

Aztec 

Bag of Tricks 

Bill Budge's Trilogy 

Buzzard Bait 

Cannonball Blitz 

Casino 

Data Reporter 

Deadline 

Disk Organizer II 

Egbert 11 Communications Disk 

Hard Hat l^ack 

Home Accountant 

Homeword 

Lancaster 

Magic Window II 

Multi-disk Catalog 

l\/lultiplan 

j^ Pest Patrol 

t-T Prisoner II 

Sammy Lightfoot 

Screen Writer II 

Sneakers 

Spy's Demise 

Starcross 

Suspended 

Ultima II 

vV Visifile 

>i Visiplot 

Visitrend 

Witness 

Wizardry 

Zork I 

2ork II 

Zork III 

plus how-to articles and program 

listings of need-to-have programs used 

to make unprotected backups. 



If you want to make backups 
then you want The Book Of Softkeys! 



For your copy of The Book Of Softkeys Volume 1, send $20 
(Foreign orders add 20%. U.S. funds drawn on U.S. banks. 
Washington state orders add 7.8% sales tax.) to: 
Softkey Publishing; PO Box 110816-T; Tacoma, WA 98411 




